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Spectfadfion  of  the  Patfiit  granted  to  Joseph  Brikdley, 
of  Socheiter^  in  the  County  of  Kent,  Ship^lmilder ;  for 
certain  Methods  of  more  ejfeciuany  seairing  Ships  Beams 
ii>  their  Sides.    Dated  September  20,  1 802. 

With  a  Plate. 

JL  O  aU  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Joseph  Brindley  do  hereby  declare  that  my 
invention  is  described  in  the  drawings  and  descriptions 
thereof.     (See  Plate  I.)     In  witness  whereof,  &c. 

References  to  Plate  I. 

tig.  1 ,  is  a  representation  of  part  of  the  flat  of  a  ship's 
deck.  A,  are  the  timbers  and  plank  of  a  ship's  side,  as 
commonly  constructed.  B,B,  are  the  beams,  with  an 
increased  scantling  at  the  ends,  for  the  purpose  of 
strength,  and  to  admit  a  deeper  tenon  and  mortise  for 
the  tie-pieces  C ;  but  if,  in  converting  the  beams,  it  may 
-  Vol.  III. — Second  Series.  B  not 
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of  receiving  IJie  fastenings  of  another  strake  necrt  th^ 
^trake  F.  G,  the  kdges  to  receive  the  fastenings  of  the 
deck ;  and  H,  the  waterways  and  plank  on  the  deck|  as 
in  the  common  \vay.  I,  represents  an  additional  increase 
of  strength  9  and  to  be  used  or  omitted  occasionally,  be<> 
ing  a  scantling  piece  or  pieces  of  timber,  let  upwards^ 
tenoned  or  mortised  to  the  beams,  and  to  4)0  in  contact 
with  the  tie-pieces  C,  and  fastened  to  the  tie-pieces  C, 
planks  F,  and  beams  JB,  with  bolts,  ookes,  nails,  or  tree-^ 
nails,  ai\d  to  have  scantling  pieces  filled  in  between  it  oe 
them  and  side  of  the  ^ip,  and  bolted  through  all  in  tlm 
same  manner  as  the  fiUings  D,  if  necessary,  or  omitbed^ 
as  circumstances  may  require. 

Fig.  3,  represents  another  method  of  strengtli.  A,  is 
part  of  the  plank  and  timber  of  the  sidb  and  beam  of  the 
ship  as  usual.  B,  is  an  iron  T  plate  or  plates,  and  occa-» 
sionally  knees,  on  one  or  on  each  side  the  beams  and  tim- 
bers  of  the  ship's  frame,  let  in  (or  not  let  into)  the  sidet 
of  the  timbers,  and  properly  fastened  to  the  beams  and 
timbers  with  bolts,  cokes,  or  nails. 

Fig.  4,  represents  another  method  of  strength.  AAA, 
is  the  side  of  the  ship,  with  beams,  &c.  B,  scantUng 
pieces  of  timber  fayed  to  the  ship's  side,  and  mortised  to 
the  end  of  the  beam,  and*  properly  secured  to  the  ship's, 
i^ide  with  bolts  ;  but  in  some  cases  B  may  run  up  suffici- 
ently to  receive  the  end  of  tbfe  beams,  which  may  be  cut 
off  and  butted  against  it .  the  end  of  B  must  be  cut,  and 
the  wood  taken  away,  for  the  beam  to  lodge  upon  it>  or 
cleated  under  the  beam.  C,  is  an  iron  strap,  to  go  round 
the  scantling  piece  B,  aid  bolted  to  that  and  the  sides 
of  the  beams ;  the  strap  may  occasionally  go  round  the 
timbers  of  the  ship's-  frame  and  bolt  to  them  and  beams, 
&c.  as  circumstances  n  a}  require.  D,  is  an  iron  brace^ 
or  braces,  properly  secii'.c  in,  and  bolted  to,  theheant 
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and  scaatliog  piece  B  ;  the.  brace  I)  may  rary  in  shape 
acc<Kding  to  th^  dotted  liBQs,  or  be  oqcasionally  made  intiQ 
tbe  form  of  a  quadraot  of  a  circle.  £^  is  an  iron  squarej^ 
bolted  through  the  beams  of  the  deck,  s<Je  F,  and  scants 
ling  piece  B^  and  side  of  the  ship :  the  square  may  be 
in  contact  with,  and  bolted  througbi  the  ship's  side  next 
the  plank  withinside,  and  occasionally  usod  in  the  loidr 
ship  of  ship$.      .        '  ,    \ 

Fig.  5y  is  another  method  of  strength.  A  A,  represent 
the  beam,  timber,  and  planks  of  the  ship's  side,  &c. 
B,  is  a  scantling  or  check  piece  or  pieces  of  timber,  to 
be  bolted  and  coked ^  or  tree-nailed,  on  one  or  on  each 
side  of  the  timbers  of  the  frame  and  the  sides^  of  thi9 
beams  to  Km  through  the  openings  of  the  ship's  frame  to 
nearly  the  outside  of  the  timbers,  and  to  form  a  dovis 
tail  against  the  side,  of  the  timber  of  the  frame.  C,  C,  aro 
pieces  of  timber,  fastened  on  each  side  of  the  timbers  of 
the  frame  ^and  planks  of  the  ships  side  occasionally)  with 
keys,  cokes,  bolts,  nails,  or  tree-nails,  and  their  ends  tp 
butt  on  the  scantling  piece  B  in  the  form  of  dove-tails* 
D,  is  a  coke  of  iron  or  wood,  let  into  thescantling  piece 
B  and  the  waterway  ;  in  some  cases  the  waterway  may 
let  into  a  score  on  the  checks  B.  C,  C,  are  plates  of  iron^ 
brought  and  fastened  against  the  check  pieces  B,  and  tQ 
be  used  or  omitted  occasiojoally. 

Fig.  6,  is  a  representation  of  the  check  pieces  B.  with 
the  dove-tails  K,  K,  to  be  used  or  omitted,  as  circum** 
stances  may  require,  and  fastened  to  the  beams  and 
ship's  side  with  cokes,  bolts,  nails,  or  treenails,  and  in 
conformity  to  Fig,  5,  the  dove*tails  K,  K,  may  be  farmed 
by  the  sides  of  the  timber$  being  in  contact  >vith  the 
check  pieces  B,  or  an  opening  may  be  left  for  pieces  of 
iron  or  wood  to  be  joined  in  between* 

Fig. 
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Fig.  T,  represents  the  iron  strap  C  in  Fig.  4  round  the 
Scantling  piece  B,  or  round  the  outside  of  the  timbers  of 
the  frame,  with  the  fastenings  to  the  beam,  &c.  and  in 
conformity  to  Fig.  4. 

Fig.  8,  is  another  method  of  strength,  and  may  be  used 
oceasionaliy,  being  a  tie-bolt  or  bolts  placed  on  one  side, 
or  on  all  sides  of  the  beams,  drove  through  the  side  of 
the  ship,  and  clenched,  forelocked,  or  screwed  with  nuts 
without  board,  and  fastened  withinside  to  the  beams  with 
cokes,  nails,  or  bolts,  and  occasionally  let  into  the 
beams,  or  otherwise,  as  circumstances  may  require. 

Fig.  9,  is  a  neck  bolt  or  bolts,  to  be  used  occasionally, 
drove  through  the  tie -pieces  C,  and  well  clenched, 
screwed,  or  forelocked,  and  fastened  properly  to  the  side 
of  the  beams,  for  the  purpose  of  assisting  the  strength  of 
the  mortise  or  tenon  in  the  sides  of  the  beams,  or  wooden 
braces  may  be  used  for  the  same  purpose,  fastened  to  the 
underside  or  upperside  of  carlings,  and  to  the  tie-pieces 
C,  on  a  thwart-ship  direction.  The  braces  may  be  dove- 
tailed, keyed,  or  coked  to  the  tie-pieces  C,  planks  F, 
and  carlings  of  the  ship.  The  tie-pieces  C,  in  Fig.  1 , 
may  (instead  of  mortising  to  the  pieces  H,  H,)  mortise 
end  tenon  to  each  beam,  and  cleats  butted  against  the 
tie-pieces  C,  properly  coked  and  fastened  to  the  beams, 
if  (as  in  some  cases)  the  beams  of  ships  run  through  to  the 
outside  of  the  timber  of  the  frame.  Then  they  may  be 
secured  to  the  ship's  side  in  a  similar  manner  as  the  check 
pieces  B,  in  Figs.  5  and  6,  with  pieces  dove-tailed  on 
their  ends,  &c.  In  some  cases  part  of  the  method  in 
Fig.  1  may  be  omitted  by  the  exclusion  of  the  whole  or 
part  of  the  scantling  pieces  D ;  but  I  by  all  means  prefer 
the  use  of  all  the  scantling  pieces  D  in  conjunction  with 
the  tie-pieces  C,  bolts  E,  and  side  of  the  ship. 
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The  drawings  to  which  my  specification  refers,  are  by 
a  scale  of  three-quarters  of  an  inch  to  one  foot  *  ;  but  as 
the  notethods  are  applicable  to  different  descriptions  of 
ships  or  vessels,  it  is  necessary  to  observe,  that  the  ma^ 
terials  used  may  be  increased  or  decreased  in  number  and 
size,  in  proportion  as  circumstances  mayrequire.  The 
strength  of  every  part  of  them  must  be  proportioned  to 
the  security  required,  which  to  a  workman  can  be  no 
difficulty  to  ascertain,  and  properly  provide  for.  And 
as  these  methods  of  connexion  are  very  extensive  in  their 
applications,  it  is  proper  to  oliserve,  that  some  of  them 
may  be  used  separately,  and  some  of  them  conjunc- 
tively, according  to  the  different  ships  or  vessels  on 
which  they  are  used. 


Observations  by  the  Patentee. 

This  invention  having  for  its  object  an  important  im- 
provement in  the  practical  part  of  ship-building,  it  can- 
not but  be  highly  interesting  to  the  country,  and  parti- 
cularly to  mariners,  merchants,  and  ship-builders :  for 
all  who  have  observed  the  powerful  leyer  created  by  the 
masts  and  sails  operating  against  the  body  of  the  vessel, 
and  have  experienced  the  violent  and  convulsive  motion 
of  a  ship  in  gales  of  wind,  must  allow  that  the  proper 
fastening  of  the  ship's  sides  to  the  beams  is  of  the  utmost 
j^nsequence  ;  for  1  verily  believe  that  hundreds  of  ships, 
and  thousands  of  brave  men,  have  perished  through  de- 
fects in  that  part  of  ship-building.  The  mode  most  com- 
monly used  at  present  to  secure  th^  beams  to  the  sides  of 
ships,  is  to  have  one  hanging  and  one  lodging  knee  to 
each  beam.  But  in  the  greatest  number  of  ships  built  in. 
the  North  of  England,  the  hanging-knees,  for  the  sake  of 

*  Id  the  plate  they  are  redaced  one-half. 
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^  stowage,  are  omitted^  and  the  only  faiKtening  tbey  Iiaye 
are.  tiie  iodging-kneeiB*  My  plan  is  to  exclude  the  use  dl 
lodging-knees  altogether ;  hxX  it  may  be  used  in  conjutic-^ 
tion  with  hanging-knees,  if  thought  necessary.  It  is  my 
intention  to  demonstrate,,  under  three  distinct  heads,  a 
few  of  the  many  national  advantages  tha^  vill  result  from 
]Dy  method  of  connexion.  Firsts  superior  strength;  se** 
oondly,  the  saring  of  expense ;  and,  thirdly,  the  great 
benefit  of  expedition.  In  respect  to  strength,  I  will  just 
obsei^re,  that  there  is  an  established  axiom  in  mechanics, 
that  in  the  fabrication  of  any  mechanical  body,  as  a  ship, 
it  is  perfect  and  complete  when  all  the  compouent  parts 
haTe  an  equdl  share  of  strength  in  proportion  to  the  m*- 
sistance  required.  I  will  prove  (by  the  following  com-- 
parison)  that  the  methods  as  described  in  Fig.  1,  come 
nearer  to  such  a  state  of  perfection  than  any  other  mode 
now  practised.  Suppose  (for  instance,  as  is  now  the 
practice)  five  bfeams  are  fastened  to  the  side  by  five  lodg- 
ing-knees, bolted  in  and  out,  and  fore  and  aiPfc  ways,  it 
is  certain  the  five  knees  are  attached  to  each  beam  sepa- 
rately 3  for  by  being  cut  off,  and  let  down  between  the 
beams  or  upper  edge  of  tlie  clamps,  it  is  evident  that 
each  knee  can  only  affect  the  one  beam  to  which  it  is 
fastened;  it  can  have  no  connexion,  nor  lend  any  as- 
sistance  to  another ;  so  that  when  a  beam  happens  (which 
isrvery  common)  to  be  a  liltle  short  of  timbers  at  the 
chip's  side,  the  motion  and  working  of  the  ship  soon  gulfi 
the  hole^,  loosens  or  breaks  the  bolts,  and  readers  the 
lodging-knee  useless.  Hence  the  depcndancc  of  the 
beam  is  reduced  to  the  hanging-knee  alone,  which  is 
more  particularly  designed  for  another  purpose  ;.t;i!3;.  to 
resist  the  lateral  twist  of  the  ship  occasioned  by  the 
straining  of  the  masts  and  sails,  and  the  weight  of  metal, 
jcc.  &c«     And  I  am  convinced  the  principal^.cause  of  the 
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failure  in  the  hanging-kneei,  is  their  being  forced  to 
s\^er  two  piirpose!»9  and  not  being  equal  to  the  resistance 
required.     Innumerable  are  the  disadvantages  and  dan- 
gers itttending  the  use  of  lodging-knees;  especially  in 
such  ships  (as  before  observed)  where  nothing  but  lodg* 
ing-knees  are  used.     All  these  dangers  and  inconvenient 
ces  will  be  avoided  by  the  adoption  of  the  plan  I  propose. 
For  by  the  tie*pieces  or  carlings  C,  mortised  into  the  five 
beamsy  and  bolted  througli  the  fiDings  D,  and  side  of  tlie 
ship ;  then  the  thick  plank  F  hotted  up  and  downways 
to  the  beams  and  tie  pieces.  C^  the  five  beams  are  united 
to^etber,   and  make  one  compound  of  stiength,  which 
^lay  be  continued  all  fore  and  aft ;  and  ev^ry  beam  of 
the  deck  will  have  such  an  immediate  conne^non  with 
the  ship's  side,  and  with  each  other,  as  to  make  it  im- 
possible there  can  be  any  partial  strain,  or  working  in 
one  beam  more  thai»  another.     The  whole  are  connected 
upon   the  same   principle  of  strength   as  the  shifts  of 
*plaitk  on  a  ship*s  bottom.     It  is  necessary  to  observe  that 
the  strake  or  plank  F,   is  one,  two,  (or  more  inches) 
thicker  than  the  other  planks  of  the  deck  ;  iind  is  let  into 
a  score  or  mortise  (preserving  its  eftCire  thickness  and  i 
brea<}th)  pa  the  top  of  the  beams;  so  that  the  beams 
cannot  work  separately  athwart  ships  without  breaking 
the  plank  F  edgewise  ;  which  is  impossible,  as  the  other 
planks  of  the  deck  are  caulked  and  nailed  to  the  beams 
and  ledges  on  each  side  of  it,  and  jambed  in  such  a  man- 
ner as  no  one  part  can  give  way  without  the  whole  ;  the 
tie-pieces  cannot  work  sidewise,  because  they  are  bolted 
to,  the  plank:  F,  and  all  the  ledges  are  butted  in  a  mor- 
tise against  them,  entirely  across  the   ship ;  and  all  the 
planks  of  the  deck  nailed  to  the   beams  and    ledges  ; 
n^aking^  together,  such  an  immense  power  of  connec- 
tion that  no  possible  complavtat  can   exist  against    the 
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practice  of  this  simple  plan  of  improvement.  But  ano- 
ther very  important  advantage  in  point  of  strength  (at- 
tending tljese  methods),  is,  that  it  not  only  unites  the 
ship's  sides  to  the  beams  more  secui'ely  than  was  ever  be- 
fore practised,  but  it  strengthens  and  stiffens  the  sides 
of  the  ship,  all  fore  and  aft,  in  a  very  remarkable  man- 
ner :  for  it  ought  to  be  noticed,  that  one  side  of  the  ship 
is  equally  binding  as,  and  most  materially  assists  the 
other.  .  To  prove  this,  I  will  suppose  a  ship  (secured 
upon  this  plan)  was  to  receive  a  blow  from  another,  at 
the  height  of  the  range  of  the  deck,  by  the  concussion 
the  beams  would  have  a  tendency  to  recede  from  that 
side  of  the  ship  next  whence  the  blow  was  received,  and^ 
break  the  bolts  and  tear  away  the  mortises  at  the  side . 
and  on  the  top  of  the  beams :  but  this  could  not  take 
place  unless  the  mortices  on  the  top  of  the  beams  were 
to  tear  away  on  the  .opposite  side  of  the  ship  at  the^  same 
time  ;  which,  in  my  opinion,  is  next  to  an  impossibility, 
for  this  evident  reason,  if  the  mortises  on  the  top  of  the 
beams  tear  away  by  the  concussion  on  that  side,  it  must . 
he  in  an  opposite  direction  to  the  ship's  side,  vi^,  entirely 
across  the  deck,  which  is  too  improbable  a  case :  and  I 
am  persuaded  it  must.,  be.  evident  tQ  every  one,  who  is 
not  prejudiced  by  long  habit  and  custom,  that  the  plan  I, 
recommend  is  one  universal,  solid,  and  compact  body  of 
mechanism,  simple  in  its  operation,  and  perfect  when 
executed. 

i  ^ 

In  respect  to  the  saving,  I  Avill  just  state  that  it  is  un- 
necessary to  enter  into  a  particular  detail  of  every  expen- 
diture that  will  accompany  this  plan,  for  it  will  vary  ac- 
cording  to  circumstances,  in  proportion  to  different  ships 
and  vessels  on  which  it  may  be  practised,  and  also  tJie 
pUccs  where  it  may  be  used.     I  do  assert,  that  it  will 
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save  (at  least)  two- thirds  of  the  value  of  all  the  lodging- 
koees  used  in  a  first-rate  ship  of  war,  and  as  much  in  an 
East   Indiaman  and  all  other  ships  in  proportion.     On 
board  the  Victory,  of  100  guns,  there  are  about  360 
lodging-knees,  and  at  the  present  high  price  the  Navy- 
Board  allows  for  knee-timber,  let  any  one  calculate,  and 
they  -will  find,  by  the  use  of  my  plan,  the  saving  to  be 
almost  incredible.     There  is  still  another  very  impor- 
tant fact,  and  what  is  of  the  utmost  national  consequence. 
It  will  save  immense  quantities  of  "fine  oak-timbers,  which 
are  now  destroyed  to  obtain  knees  for  the  navy,  &c. 
The  trunks  of  thousands  of  trees  are  cut  asunder  to  ob- 
tain  the  limbs  for  knees,  which  trunks  would  otherwise 
make  some  of  the  best  futtecks  in  ships  frames.     I  do  not 
mention  this  from  imperfect  information  pt  is  a  fact  I  have 
been  witness  to,  and  know  it  is  a  practice  very  common. 
I  have  no  doubt  but  many  of  the  gun-deck-knees  of  a  first- 
rate  ship  of  war  were  cut  froni  timber  logs  that  measured 
from  fifty  to  one  hundred  feet  or  more  in  each  log  ;  and  the 
reason  of  this  will  appear  obvious  to  every  one  who  con- 
siders the  disproportionate  size  of  the  body  to  the  limbs. 
The  East  India  Company  have  (from  the  great  difficulty 
of  obtaining  wood  knee5»)  substituted  iron  ones  in  their 
ships,  which  is  very  expensive,  and  inadequate  to  the 
purpose,  for  it  is  impossible  the  fastenings  in  iron  knees 
can  be  so  safe  as  where  wood  and  iron  are  united  toge- 
ther,  for  the  following  plain  reason  :   the  bolts  that  go 
through  iron  knees  ar«  only  prevented  from  drawing  out 
by  the  head  and  clench  of  the  bolt,  whereas  in  all  fas- 
tenings of  wood  the  bolts  are  driven  wath  a  strong  drift 
to  them,  which,  added  to  their  head  and  clench,  must 
make  them  infinitely  stronger  than  the  fastenings  iniron 
knees,  which  ought  never  to  be  used  but  in  cases  of 
real  necessity.    I  will  observe  on  tliis  Bead,  that,  inde- 
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pendant  of  the  great  stretigth  obtained  by  my  methoi^ 
of  connexion,  in  point  of  expense  every  public  body^ 
as  well  as  private  individuali  will  find  tbeir  own  interest 
in  the  use  of  them. 

This  plan  admits  of  many  advantages  in  respect  to  ex- 
pedition ;  but  I  will  confine  myself  to  one  or  two  of 
them.     In  the  present  practice,  where  hanging  and  lodg- 
ing knees  are  used,  the  fore  and  aft  bolts  are  conveyed 
through  the  beam  and  each  knee,  and  they  must  all  be 
complete  before  the  waterways  and  planks  of  the  deck 
can  be  laid  ;  but  such  is  the  extreme  difficulty  to  obtain 
kneesy  that  ships  are  kept  from  launching,  and  in  docks^ 
many  months  longer  than  otherwise  they  would  be,  be^ 
sides  exposing  tb0  ini^Ides  of  ships  to  heavy  rains,  which 
rot  the  timbers  and  ends  of  the  beams.     This  is  a  very 
serious  and  important  consideration.    The  plan  L  propose 
will  remove  these  inconveniences,  as,  not  having  any  con- 
nexion with  hanging-knees  (which,  for  the  better  carry- 
ing my  plan  into  effect,  may  be  fastened  to  the  under 
side  of  the  beam)  it  can  be  used  immediately.     The 
beams  are  crossed  and  lodged  on  the  clamps,  and  the  wa- 
terways and  planks  of  the  deck  laid  and  caulked,  and  the 
rains  prevented  from  rotting  the  ends  of  the  beams,  and 
the  inside  of  the  ship^s  timbers,  &c.  &c. ,  and  it  is  so 
ftimple  that  it  may  be  e]cecuted  by  the  meanest  work* 
man  that  can  be  called  a  shipwright.    Another  very  im- 
portant advantage  is>  that,  in  old  ships  that  want  repairs^ 
many  of  the  beams  are  found  to  be  rotten  at  their  ends, 
parts  that  always  heg^n  to  decay  first,  for  the  reasons  be- 
fore observed,  coose<]uently  the  fore  and  aft  bolts  through 
die  beams  can  have  no  security  in  the  rotten  part  of  the 
beam;  ko  that  while  the  present  practice  continues  of 
using  lodging-knees,'  it  becomes  necessary  to.  take  out  the 
l^eams,  and  replace  them  with  new  ones,  in  which  a  great 

deal 
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deal  of  time  is  taken  up^  and  immense  expense'  incurred. 
This  may  be  completely  obviated  by  having  long  cheek 
pieces  ef  timber  bolted  and  f^tened  to  the  sides  of  ^uch 
beams  that  are  only  decayed  at  the  ends ;  then  the  tie*- 
pieces  C  can  be  morticed  by  them,  and  bolted  through 
the  ship^s  side,  as  before  described  in  Fig.  1 .  This  will 
not  only  facilitate  the  repairs  of  old  ships,  but  it  will  at 
the  same  time  save  a  prodigious  expense.  Many  other 
advantages  will  accompany  my  methods  of  connexion^ 
which  will  be  obvious  to  every  one  conversant  with  ship* 
building. 


Sptcijication  of  the  Patent  granted  to  Benjamin  Haden^ 
of  the  Parish  of  Sedglexf^  in  the  Coanfjf  qf  Stafford^ 
Bagging'Wea:ve:t* ;  for  an  Improvement  in  the  Mannfac^ 
tuf'c  of  Bagging  for  packing  of  Nails,  and  other  Pur* 
poses^     Dated  February  28,  1803. 

X  O  all  to  whom  these  presents  shall  come,  ht^ 
Now  KNOW  Y£,  that  in  compliance  with  the  said  pro« 
Tiso,  I  the  said  Benjamin  Haden  do  hereby  declare,  that 
my  said  invention  of  an  improvement  in  the  manufacture 
if  bagging  for  packing  of  nails,  and  other  purposes,  is 
desgribed  in  manner  following ;  that  is  to  say :  I  take 
for  my  warp^  hurds,  or  tow,  prepared  in  the  usual  way, 
such  as  are  at  present  used  in  making  naiUbagging,  but 
for  my  weft  or  woofs  I  take  old  ropes,  or  junk,  of  any 
dimensions  ;  and  after  untwisting  or  dividing  the  threads 
or  filaments  thereof,  I  wind  the  same  into  bobbins  or 
quills,  and  they  then  become  fit  for  the  shuttle,  and  I 
prMVt  tbem  along  witii  tbe  couunon  warp  in  the  com^ 

mm 
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non  way.  I  do  not  confine  my  invention  to  bagging  for 
liails^  but  the  same  may  be  used  with  advantage  for  bag^i- 
ging  for  coals,  cokes,  and  for  various  .other  purposes^ 
where  strength  and  durability  are  required^  needless  to 
lie  mentioned  here*    In  witness  whereof,  &c. 


Observations  by  the  Patejttee. 

I  wish  it  to  be  kno^vn  to  those  persons  who  are  in  the 
habit  of  using  bagging  for  wliich  my  invention  is  calcu- 
lated, that  the  materials  I  have  described  in  my  specifi- 
cation are  peculiarly  adapted  to  give  strength  and  dura- 
bility to  that  article.  The  yarn  of  which  ropes  are  ge- 
nerally made,  particularly  king^s  ropes,  is  spun  from  the 
choicest  hemp,  and  strongly  impregnated  with  tar.  The 
threads  taken  from  the  middle  of  such  ropes,  not  having 
been  exposed  either  to  the  weather  or  to  friction,  are  as 
sound  and  as  strong  as  when  originally  used  ;  and,  if  «ot 
quite  equal  to  new,  can  be  but  little  inferior.  The  tarry 
matter  with  which  these  threads  are  impregnated,  renders 
them  peculiarly  advantc^eous  in  the  manufacturing  of 
coal-sacks ;  the  weft  being  composed  of  these  tSireads, 
•fine  spun,  good  and  strong,  adhere  firmly  to  the  warp 
made  from  hemp  in  the  original  way.  Sacks  made  of 
this  cloth  are  strong,  tenacious,  and  not  liable  to  rent  or 
perish  by  wet,  to  which  those  in  present  trse  are  particu- 
larly subject.  The  superiority  of  this  invention  for  nail- 
bagging  is  very  conspicuous  :  the  weft  of  those  how  used 
is  made  from  the  coarsest  refuse  of  flax  or  hemp  that  can 
be  procured.  The  consequence  of  which  is,  that  th# 
bags  frequently  perish  and  burst  in  carriage,  to  the  great 
loss  of  those  concerned.  ' 

'  $  "  '  M 
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Specification  of  the  Patent  granted  to  •Tonathan  Wooi>* 

HOUSE,  of  Ashby-^C'la-Zouehj  ih  the  County  of  Leicts* 

tej\  Civil  Engineer ;  for  a  new  Method  of  forming  a 

Cast-Iron  Raily  or  Plate ^  which  may  be  used  in  snaking 

'  Iran  Rail  RoadSy  or  Traxfs^  for  the  working  and  rufn-- 

ning  of  Waggons y  Drays ^  and  other  Carriages,  on  public 

and  other  Roads ;   and  atsoy  a  new  Method  of  fixings 

fastening y  and  securing  such  Castnfron  Rail,  or  Plate ^ 

'  on  such  Roads.     Dated  February  28,  1803,« 


With  a  Plate. 


To 


all  to  M'^hom  these  presents  shall  come,  &c 
No\/ KNOW  YE,  that  the  said  Jonathan  Woodhouse,  ia 
and  by  this  his  instrument  in  writing,  under  his  hand  and 
seal,  pursuant  to,  and  in  compliance  with,  the  terms  of 
the  said  ia  part  recited  proviso,  doth  hereby  declare^, 
that  the  said  invention  is  described  in  manner  following  ; 
that  is  to  say ;  The  rail  or  plate  is  made  of  cast-iron» 
and  the  upper  part  or  surface  thereof  is  concave;  the 
Tvidth  of  which  rail  or  plate  may  be  increased  or  dimi- 
nished as  may  best  suit  the  size  of  the  wheels  of  the  car- 
riages that  may  be  worked  upon  the  particular  roads 
where  the  rails  or  plates  are  used.  The  method  of  fix-» 
ing,  fastening,  and  securing  the  cast-iron  rails  or  .plates 
is  to  place  .  them  on  bearings,  at  convenient  distances^ 
which  are  to  be  fixed  firm  and  solid  in  the  earth,  and  to 
fasten  the  rails  or  plates  to  such  bearings  with  wrought- 
iron  screws,  or  cutter  bolts.  The  beai'ings  for  the  rails 
^r  plates  may  be  made  of  timber,  stone,  cast-iron,  or 
wood-piles ;  and  if  the  rails  or  plates  are  properly  fixed 
to  such  bearings  with  wrought-irpn  screws,  ,or  cutter 
bolts,  and  the  road  is  made  even  with  the  surface  of  the 
e;i(t^raal  or  outer  edges  of  the  rails  or  plates  either  with  ' 

stone 
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\itOne,  graydy   or  wood,  or  a^y  otiior  road  materials, 
the  rails  or  plates  will  be  immoveable,  aiid  the  wheels  o£ 
tjfitf  casQriages  used  thereon  will  pass  over  the  same  with 
IMlity  ;  oftd,  by  reason  .of  the  ooncave  form  and  mannier 
of  fixing  of  the*  said  rails  or  plates,  no  shock  whi^h  thpy 
can    recede  (except  some  ; wilful  force  is  maliciously 
used)  caip  injttre  or  Jbre^k'  them..    Those  rails  or  plates 
may  be  used  on  private  as  well  as  on  public  or  other 
voadsji  with  a^  greal;  advantage  where  a  multiplicity  of 
business  is  to  b^  carried  on  i  atij  by  reason  of  such  the 
concave  form,  and  manner  of  fixing  them,  they  admit 
t»f  the  wheels  of  carriages  to  get  upon,  or  from  them „ 
with  facility  in  any  direction.   And  the  wheels  working  oh 
lAiose  raHii  wiH  move  with  great  ^hnoothnessand'^ase.  Th^ 
above  or  annexed  plans  or  dhiwhrgs^  shew  the  cast-iroa 
fails  or  plates  (see  Plate  If.) ;  and  the  method  of  (ix;ing, 
ftstenin^,  and  securing  them,  of  which  the  following  are 
Ae  exphinattons.  The  plans  of  drawings,  numbered  1  ,shew 
the  upper  suriacei  cf'  the  rdih  or  plates  Upon  which  the 
difierent  carriage  wheels  aee  intended  to  run.     The  draw- 
]ii^  fiumbered  i^  shew  the  elevaiibn  or  end  view  of  fte 
|dates  or  rails,  and  Hke wise  the  concavity  of  thenr  upper 
surface,  and  their  Ibrm  at  the  ends  and  sides,  and  how 
l!hey  are  fished  to>  the  bearings.     The  drawings  numbered 
5,   shew  the  side  View  of  the  raits  with  the   bearings 
tinder  them.    The  parts  in  which  drawings  marked  a,  <?, 
<^,  a,  shew  fire  efnds  of  the  feet,  or  tiie  bases  of  the  metai- 
-Which  rest  on  the  bearings.    And  the  letters  i,  h^  h^  It,  6^ 
on  the  drawings  mnnbered  2  and  3,  shew  the  bearings 
upon  which  the  aforesaid  bases' or  feet  rest.     The  draw* 
'ik\f^  ox  sections,  numbered  4,  shew  the  section  of  the  base 
or  imderside  of  the  raih  or  plates ;  distinguishing  the  re- 
cesses in  the  feet  of  the  rails  as  at  cr,  re,  cr,  c  c,  cc, 
0'C.    These  recesses  are  purposely  made  to  receive  the 
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^Tought-iron  screws  or  cutter  bolts,   which  serve   the 
double  purpose  of  preserving  and  securing  the  cast-iroa 
rails  or  plates  in  a  direct  line  with  each  other,  and  of 
firmly  securing  them  on  their  respective  bearings,     d,  rf, 
d^  dy  ill  the  same  drawings  or  8Cctions,  shew  the  stays 
cast  between  the  sides  of  the  rails  or  plates,  which  brace 
them  together  at  the  bottom  edges.     The  drawings  or 
sections  of  the  plate  numbered  5,  shew  the  upper  surface 
of  a  diced  or  chequered  rail  or  plate,  whi^h  will  be  con- 
venient and  proper  to  be  laid  in  sheets,  and  where  roads 
meet  or  cross  each  other,  as  they  will  prevent  the  horses 
feet  from  slipping,  and  will  the^'efore  be  more  particu* 
Jarly  useful  in  suoh  roads  or  shoots  as  have  a  declivity  or 
descents     Tl>e  two  drawings  numbered  6,  shew  the  sur- 
face of  the  iron-rails  or  plates  when  fixed  in  a  road  or 
street,   where  the  rdad  or  street  is  paved  with  stone. 
The  two  drawings  numbered  7,  shew  tl^e  iron-rails  in  a 
public  or  common  road^  made  with  the  usual  materials 
of  gravel  and  stone,  or  other  road  iliaterials,  with  this 
difference,  that  with  a  view  to  keep  th©  rail  or  plate  as 
free  from  gravel,  sand,  and  otlier  things  as  possible,  a 
course  of  stones  i?  placed  on  eacli  side  of  the  rail  or  plate, 
but  which  may  be  used  or  not,  as  is  found  most  con- 
venient.   And  the  said  Jonathan  Woodhouse  doth  berebv 
declare  and  afEi*m  that  the  particulars,  above  set  fortli, 
do  contain  a  full,   true,    and  perfect  description  of  the 
nature  of  the  said  invention.     In  witness  whereof,  &c. 


Remarks  on  the  Advantages  of  Concave  Iron  Hoads, 

By  tht  Patentee. 

Two  horses  would  on  this  ro^d  convey  a  mail  coach 
more  than  eight  miles  per  hour  as  easy  as  the  present 
inaib  are  conveyed  six  miles  per  hour  by  four  horses. 
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Th6  conveyn^nce  would  be  so  easy  that  gentletnen  might 
read  nearly  as  w^Ii  as  on  bo^d  a  ship :  The  even  and 
coin  pact  ms^nner  in  which  this"  road  would  be  laid,  would 
render  it  the  isafest  of  all  otherf^,  with  the  additional  ad- 
vantage of  using  wheels  of  any  diameter,  As  this  road 
iqfiightbe  kept  constantly  moist  it  would  have  a  singular 
.  advantage  over  other  iron  roads,  in  keeping  the  metal 
jfjerfectly  cool,  and  consequently  Jess  friction  and  wear, 
ft  has  ever  been  an  object  in  the  projection  of  canals  to 
bring  them  as  near  towns  as  possible,  when,  after  all,  a 
cartage,  or  removal,  must  take  place.  In  bringing  a  ca- 
nal near  a  large  town  the  difficulties  and  inconveniences 
are  very  great,  valuable  property  is  wasted,  communica-r 
tion  (which  is  very  essential)  is  cut  off,  th^  situation  for 
the  business  is  limited,  no  farther  extensioh  can  take 
place  ;  .even  this  may  be  in  a  situation  where  there  is  an 
embankment,  of  course  inconvenient  to  load  in  and  out, 
6r  if  deep  cuttings,  the  wharfs  are  then  expensive  in  ex» 
Cavatingi  This  railway  would  waste  valuable  land  near 
It  large  town  in  a  trifling  comparative  degree  to  a  canal, 
f^ommunication  would  be  free,  on  and  over  every  part  of 
the  same ;  nor  would  there  be  any  particular  limited  situ-, 
ation  for  wharfs  or  warehouses :  nence  large  towns  woulcj 
derive  benefit  in  evei'y  part  near  which  the  road  would  be 
extended,  carriages  would  not  be  liable  to  break  down i 
nor  would  the  wpar  of  tiers,  or  any  part,  be  put  out  of 
order  by  violent  shocks.  The  easy  repairs  of  carriages  oa 
such  a  road  will  certainly  bear  no  compsirispn  to  those  oq 
pomnion  iroads,  The  iron  railways  in  use,  wherever  they 
are  upon  and  cross  a  turnpike-^road,  are  inconvenient] 
these,  on  the  contrary,  form  not  the  least  impediment* 
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Spec^ation  of  the  Patent  granted  to  Timothy  CobBj|  o^ 
Banbury y  in  the  County  of  Oxford^  WooUen-mamfac^ 
turer ;  for  an  Improvevient  in  the  Manufacture  of  a  cer^ 
tain  Kind  of  Piece  Goods ^  called  Shag  or  Plush. 

Dated  February  21,  1803. 

X  O  all  to  whom  these  presents  shall  cotne^  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso^ 
1  the  said  Timothy  Cobb  do  hereby  declare  that  my  said 
inrention  of  a  certain  kind  of  piece  goods,  calted  shag  ot 
plush,  consists  in  the  combining  in  the  warp  called  the 
pole  or  pile  of  yarn,  made  from  Spanish  or  other  wool 
of  a  short  staple,  prepared  by  carding,  roving,  and  spin« 
ning,  in  the  common  method  now  used  in  the  manufac- 
ture of  wool  into  yarn  for  weaving  into  cloth,  by  which 
the  harshness,  inseparable  from  shags  made  of  the  usual 
materials,  is  removed,  the  surface  tendered  softer,  and 
the  article  of  a  more  pliable  nature. 
In  witness  whereof,  &c. 


MMMMiNMataMa** 


Observations  by  thb  Patentee. 

» 

tn  the  article  described  by  the  above  specification^ 
is  combined  the  finest  Spanish  wool  with  cotton,  so  at 
to  unite  the  valuable  properties  of  each,  and  at  the  same 
time  avoid  what  is  objectionable  in  goods  composed  en« 
tirely  of  either.  It  is  not  so  liable  to  be  soiled,  and  diil^ 
charge  its  colour,  as  goods  made  of  cotton  alone.    It  pos« 

.  ■  '  '  ■ 

sesses  the  durability  of  shag  without  its  harshness,  having 
a  soft  and  agreeable  surface,  besides  the  gr^at  advantage ' 
of  not  sbrinkiug  when  wet  or  washed. 

I 
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Explanation  of  the  Principles  on  which  the  Purification  of  ^ 
Fish-Oil  may  be  perfemiedy  and  of  the  Uses  to  which  it ' 
is  applicable.    By  Robert  Dosste,  JEsg, 

Frt)m  the  Transactions  of  the  Society  for  the  Encou* 
ragement  of  Arts,  Manufactures,  and  Commerce. 

Jl  Premium  of  lOOl.  was  voted  to  Mr.  DossiZy  for  this 
Communieafiati  in  the  Year  1761.  Jt  has  lately  been 
much  enquired  after 'y  and  is,  on  that  account,  ti'ozir 
published. 


T 


HAT  the  fetid  smell  of  fisb-otl  is  chiefly  owing- 
to  putrefaction,  it  is  unnecessary  to  shew;  hfut  though 
this  be  the  principal  cause,  there  is  another  likewise, 
which  is,  ustion  or  burningf  the  oil,  occasioned  by  the 
strong  heat  employed  for  the  extracting  it  from  the 
blubber  of  the  larger  fish,  and  which  produces  a  strong- 
empyreumatic  scent  that  is  not  always  to  be  equally  re- 
moved by  the  same  means  as  the  putrid  smell,  but  re* 
mains  sometimes  very  prevalent  after  tliat  is  taken 
away. 

In  order  to  tl>e  perfect  edulcoration  of  oils,  there  are 
consequently  two  kinds  of  foetor  or  stink  to  be  removed, 
viz.  the  putrid  and  the  empyreumatic ;  and  the  same 
means  do  not  always  equally  avail  against  both.. 

The  putrid  smell  of  fish-oil  is  of  two  kinds ;  the  rancid;, 
which  is  peculiar  to  oils  ;  and  the  common  putrid  smelly 
which  is  the  general  effect  of  the  putrefaction  of  animal 
fluids,  or  of ^  the  vascular  solids,  when  commixed  with 
aqueous  fluids* 

Fish-oil  has  not  only  rancidity,  or  the  first  kind  of  pu- 
trid smells  peculiar  to  oils,  but  also  the  Second  or  gene- 
ral kinds ;  as  the  oil|^  for  the  most  part,  is.  commix^  witii 

the 
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the  gelatinous  humour  common  to  all  animals,  and  som^ 
kinds  with  a  proportion  of  the  bile  likewise ;  and  those 
humours  putrifying  combine  jtheir  putrid  scent  with  the 
rancidity  of  the  dil,  and,  in  cases  were  great  heat  has  been 
used,  with  that  and  the  empyreuma  also. 

The  reason  of  the  presence  of  the  gelatinous  fluid  in 
fisb-oil  is  thisi  that  the  blubber,  which  consists  partly  of 
adipose  vesicles,  and  partly  of  the  membrana  ceUulosa, 
which  contains  the  gelatinous  fluid,  is,  for  the  most  part,, 
kept  a  considerable  time  before  the  oil.  is  separated  from^ 
it,  either  from  the  want  of  convenient  opportunities  ta  ex- 
tract the  oil,  or  in  order  to  the  obtaining  a  larger  propor- 
tion ;  as  the  putrid  effervescence  which  then  comes  on^ 
rupturing  the  vesicles,  makes  the  blubber  yield  a  greateir 
quantity  of  oil  than  could  be  extracted  before  such  change 
was  produced  ;  and  the  vesicles  of  the  tela  Cellulosa,  con* 
tainingthe  gelatinous  matter,  being  also  burst  from  the  same 
cause,  such  matter  being  then  rendered  saponaceous  by 
the  putrefaction,  a  part  of  it  mixes  intimately  with  the 
oil,  and  constitutes  it  a  compound  of  the  proper  oleaginous 
parts  and  this  heterogfeneous  fluid. 

The  presence  of  the  bile  in  flsh-oil  is  occasioned  by  its 
being,  in  many  cases,  extracted  from  the  liver  of  the  fish; 
which  is  not  to  be  so  profitably  done  by  other  means  as  bj 
putrefaction  ;  and  the  bile  being  consequently  discharged, 
together  with  the  oil  from  the  vessels  of  the  liver  contain- 
ing them,  combines  with  it,  both  from  the  original  sapo- 
naceous property  of  the  bile,  and  from  that  which  it  ac« 
quires  by  putrefaction.  • 

This  holds  good  particularly  of  the  cod-oil,  or  conmion 
train,  brought  from  Newfoundland  ;  which  from  its  high 
yellow  colour,  viscid  consistence,  and  repugnance  to 
burning  well  in  lamps,  manifests  sensibly  the  presence  of 
bile  and  the  gelatinous  fluid  ;  which  latter^  by  the  sapona- 
ceous 
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cedus  power  of  the  bile,  is  commixed  in  a  greater  proper-* 
tion  in  this  than  in  any  other  tind  of  fish-oiL 

A  tendency  to  potrify,  or  at  most  but  m  *an  extremely 
slow  manner,  is  not  an  absolute  property  of  perfect  oils 
in  a  simple  or  pure  state  ;  but  it  is  a  relative  property  de- 
* Jjendant  upon  their  accidental  contact  6r  commixture  with 
the  aqueous  fluid.  This  is  evident  from  the  case  of  oils 
concreted  into  a  sebaceous  form  ;  which  being  perfectly 
oleaginous  and  uncombined  with  any  water,  except  such  as 
enters  into  their  component  parts,  will  not  putrify  unless 
water,  or  something  containing  it,  is  brought  in  contact, 
tfith  them*  But  the  fluid  anibial,  and  most  vegetable  oilsn 
being  compounded  of  perfect  oils  with  other  mixed  sub-» 
stances,  either  sub-oleaginous  or  gelatinous,  have  always 
a  putrescence  per  se^  of  tendency  to  putrify,  without 
farther  admixture  of  aqueous  moisture.  This  commix* 
ture  of  heterogeneous  matter  in  fish-oil,  particularly  of 
the  gelatinous  fluid  and  bile,  gives  rise  to  a  further  prin-> 
ciple  of  purification  than  simple  edulcoratiorij  or  the  re- 
moving the  foetor ;  for  the  presence  of  such  humours  iii 
the  oil  renders  it  subject  to  a  second  putrescence  per  ie, 
supposing  the  first  corrected  $  makes  it  unfit  for  thie 
purpose  of  the  woollen  manufacture,  as  the  heat  through 
which  this  is  in  some  cases  employed,  causes  this  matter 
to  contract  a  most  disagreeable  empyreuma.  It  also 
prevents  its  burning  in  lamps,  as  well  from  its  viscidity 
as  from  the  repugnance  which  the  presence  of  water  gives 
to  all  oleaginous  matter.  It  is  therefore  necessary  to  free 
ike  oil  from  this  heterogeneous  matter ;  after  which  it 
can  be  subject  only  to  the  rancid  putrescence,  or  that 
which  is  proper  to  oils  as  such. 

The  substances  which  have  been  or  may  be  applied  to 
the  removing  or  preventing  the  effects  of  putrescence, 
are^  acids,  alkalies,  metallic  calces^  neutral  salts,   ethe- 

real 
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real  and  essential  oils,  vinous  spirits,  water,  and  aiv* 
With  respect  to  acids,  though  they  may  be  appHed  with 
.effect  to  the  removal  or  prevention  of  putrefaction  io 
mixed,  animal,  and  vegetable  substances,  yet  t!.iey  have 
not  the  same  efficacy  Avhen  employed  in  the  case  of  oils ; 
for  in  a  small  proportion,  without  the  subsequent  aid  gf 
^kalies,  they  rather  increase  than  diminish  th^  foetor, 
and  in  a  large  proportion  tliey  coagulate  the  oils,  apd 
change  their  other  properties  as  well  as  their  consistence. 
Though  they  i?iight  therefore  be  employed  with  the  as- 
sistance of  alkalies,  yet  requiring  a  more  expensive  aud 
complex  process,  and  not  'being  moreover  necessary,  s^ 
the  same  end  may  be  obtained  by  the  use  of  alkalies  only, 
they  may  be  deemed  improper^or  the  purification  of 
^imal  oils  for  commercial  purposes.  Alkaline  substances, 
both  salts  and  earths,  are  the  most  powerful  instruments 
in  the  edulcoration  of  oils ;  1)ut  as  their  Action  on  putrid 
oils,  and  the  method  of  applying  them  to  this  end,  are 
pot  the  same  in  both,  it  is  proper  to  consider  them  dis- 
tinctly. 

Of  alkaline  salts  it  is  the  Ifixed  kind  only  which  are 
proper  to  be  used  for  the  edulcoration  of  ojls.  Fixed  al- 
kaline salts,  in  a  dissolved  state,  being  commixed  with 
putrifying  animal  sub6ta.nces,  appear  to  combine  with  the 
putrid  matter,  and  mixing  with  some  of  the  principles, 
form  instantly  volatile  alkaline  salts.  On  the  less  pijtrid 
they  seepni  to  act,  after  their  combination,  by  an  accele- 
ration of  thp  putrescent  action,  till  they  att^iin  the  degree 
which  iproduces  vol3.tile  salts.  This  is  evident  by  the 
sensible  putrid  ferment  and  smell  which  appear  after  their 
commixture ;  but  which  gradually  abating,  the  oil  \% 
lendered  sweeter^  much  lighter-qoloured,  ajoji  thinner. 

Their  great  use  in  the  edulcoration  of  iish-oil,  ariseSj^ 
^erefore,  from  thpif  converting  such  pajrte  of  the  gela- 
tinous 
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tinous  fluid  and  bile  as  are  higlily  putrified  iristantly  into 
volatile  salts,  and  causing  a  rapid  putrefaction  of  the 
other  parts  ;  by  which  means  the  oil  is  freed  from  them 
by  their  dissipation.  They  do  not,  however,  equally 
act  on  the  parts  of  the  oil  on  which  the  empyreumatic 
scent  depends,  unless  by  the  assistance  of  heat ;  for  when 
they  are  commixed  with  the  oils  without  heat,  in  propor- 
tion as  the  putrid  smell  diminishes,  that  becomes  more 
sensibly  prevalent.  The  ultimate  action  of  lixiviate  salts 
on  animal  oils,  except  with  respect  to  the  empyrenma, 
seems  to  be  the  same  either  with  or  without  the  mediuni 
of  heat;  for  the  same  urinous  and  putrid  smell,  gradual 
diminution  of  the  colour,  and  fetid  scent,  happens  in  one 
case  as  in  the  other,  except  with  regard  to  the  accelera- 
tion of  the  changes  ;  and  such  salts,  where  the  purifica- 
tion  is  required  to  be  made  in  a  great  degree,  are  a 
necessary  means,  as  they  are  more  effectual  tlian  any 
other  substance  that  can  be  employed. 

The  use  of  lixiviate  salts  alone  is  not,  however,  the 
most  expedient  method  that  can  be  pursued  for  the  edul* 
coration  of  oils,  for  several  reasons.  If  they  be  used 
alone,'  cold,  in  the  requisite  proportions,  they  coagulate 
z  considerable  part  of  the  oil,  which  will  not  again  sepa- 
rate from  them  under  a  very  great  length  of  time ;  and 
when  they  have  destroyed  the  putrid  scent,  a  strong  bit- 
ter empyreumatic  smell  remains.  The  same  inconve- 
nience, with  relation  to  the  coagulation  of  part  of  the 
oil,  results  when  they  are  used  alone  with  heat.  The 
super-addition  of  common  salt,  (which  resolves  the  coa- 
gulum  and  counteracts  the  saponaceous  power  of  the 
lixiviate  salt,  by  which  the  oil  and  water  are  mad<3  to. 
combine)  is  therefore  necessary  :  and  the  expense  arising 
from  the  larger*  proportion  of  lixiviate  salt,  requires  it  to, 
be  employed  if  no  other  alkali  be  taken  in  aid,  and  ren- 
ders 
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flers  the  junction  of  alkaline  earths  with  it  extremely 
proper  in  the  edulcbt'atioTi  of  oils  for  commercial  tises. 
Lime  has  also  an  edulcorative  power  on  animal  oils  ;  but 
it  has  also  so  strong  a  coagulative  action ,  that  the  aadi-> 
tioti  of  a  large  propoition  of  alkaline  salts  becomes,  when 
it  is  used,  necessary  to  reduce  the  concreted  oil  to  a  fluid 
state ;  and  therefore  this  substance  alone  is  not  proper 
for  that  purpose.  The  Combination  of  lixiviate  salt  witri 
lime,  or  i:he  solution  commonly  called  soap-lye,  has  an 
effectual  edulcorative  action  of  fetid  oils  ;  but  it  makes  a 
troublesome  coagulation  of  part  of  the  oil^  if  no  common 
salt  be  employed,  and  must  be  used  in  such  large  prd* 
portion,  if  no  alkaline  earth  be  added,  as  renders  the 
method  too  expensive. 

Linie  has  a  power  of  combining  with  and  absorbing  thci 
putrid  parts  of  the  gelatinous  fluid  and  bile,  when  com« 
knixed  with  oil ;  and  eft'ects,  either  with  or  without  h^ut, 
a  considerable  edulcoration  of  fetid  oils  ;  but  it  combines 
so  strongly  with  them,  either  cold  or  hot,  that  the  sepa^ 
ration  is  difficult  to  be  effected,  even  with  the  addition  of 
brine  ;  tind  the  oil,  when  a  large  proportion  of  it  is  used, 
can  scarcely  be  at  all  broilght  froin  its  concreted  to  a  fluid 
state,  but  by  an  equivalent  large  proportion  of  lixiviate 
salt:  the  use  of  lime  therefore,  alone,  is  improper,  or 
even  in  a  great  proportion  with  other  ingredients.  But 
when  only  a  Ifesser  degree  of  edulcoiration  is  required,  a, 
moderate  quantity,  conjoined  with  an  equal  or  gireater 
weight  of  chalk,  which  assists  its  separation  from  the  oil, 
inay,  on  account  of  its  great  cheapness,  be  employed 
very  advantageously  :  it  will  in  this  case  admit  of  pre* 
cipitation  from  the  oil  by  the  addition  of  brine.  It  may 
be  also  expediently  Used,  when  lixiviate  salt  is  employed  . 
with  heat  for  the  diost  perfect  purification  of  oils;  for  it 
Will  in  that  case  give  room  for  the  diminishing  of  the 

Vol.  1IL--^Sjiscond  S£)^X£s.  .    £  qusntity 
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qhantity  of  lixiviate  salt,  though  the  proportion  be  never- 
theless so  restrained  as  not  to  exceed' what  the  proportion' 
of  lixiviate*  salt  (just  requisite  for  the  edulcoration)  can 
separate  from  the  oil. 

Chalk  has  an  absorbing  power  similar  to  lime,  but  in 
a  less  degree,  on  the  putrid  substance  of  oil ;  it  does  not, 
however,  combine  so  strongly  with  the  oil  as  to  resist 
separation  in  the  same  manner,  and  is  therefore  very 
proper  to  be  conjoined  either  with  lixiviate  salts  or  lime, 
as  it  renders  a  less  quantity  of  either  sufficient,  and  in-  • 
deed  contributes  to  the  separation  of  the  oil  from  them. 

Magnesia  alba  or  tlie  alkaline  earth  which  is  the  basis^ 
of  the  sal  catBarticus,  and  the  singular  earth  which  is  the^ 
basis  of  alum,  both  have  an  edulcorating  power  on  fetid' 
oils ;  but,  like  lime,  have  too  strong  an  attraction  with 
them  to  be  separated  so  as  to  admit  of  the  reduction  of, 
the  oil  from  the  concreted  state  to  which  they  reduce  it ; 
and  therefore,  as  they  are  not  superior  in  efficacy  to  lime 
and  chalk,  but  much  dearer  or  more  difficult  to  be  ob- 
tained, they  may  be  rejected  from  the  number  of  ingre^ 
dients  that  are  proper  for  the  purifying  of  oils,  with  a 
view  to  commercial  advantages. 

Sea-salt  has  an  antiseptic  power  on  the  mixed,  solid 
parts  of  animals  ;  but  used  alone,  or  dissolved  in  water, 
it  does  not  appear  to  lessen  the  putrid  foetor  of  oils,  but 
on  the  contrary  rather  increases  it.  If,  after  their  com- 
mixture with  it,  they  are  subjected  to  heat,  it  rather  de- 
praves than  improves  the  oils ;  but  though  by  its  own 
immediate  action  on  them  it  conduces  so  little  to  the 
edulcoration  of  oils,  yet  it  is  a  medium  for  the  separation 
of  water,  and  the  alkaline  substances  requisite  to  be  em- 
ployed to  that  end.  It  is  of  great  utility  in  the  edulcora- 
tive  processes :  for  when  alkaline  salts  or  eaKhs  combine 
with  the  water  necessary  to  their  action  on  the  oils,  or 

ttiem- 
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themselves  form,  coaguluois  or  conrectiQas  with  it,  a  solu- 
tion of  salt  will  loosen,  the  boml  and  dissiplve  the  clo^ 
union;,  so  that  the  oil  being  .separated  will  float  on  the 
aqueous  fluid,  while,  the;  earth,  if  any  be  mthe  mix:^ure, 
wijl.be  precipitated  and  sink  clgse  together  to  th^e. bottom 
of  the  coHtainiug  vessel.  .      .- 

Sal-catharticus,  Glauber's  salt,  nitrum^vitriolatiam,  tar^ 
tar,  jand  other  neutral  ..salts,  though  they  xQunteraq^ 
putx:efaetion  in  the  mixed  or  solid  parts  of  animahi,  ^em 
to  have  litUe  effect  on  oils  with  respect  to  their  edulco* 
ration,  and  cannot  therefore  be  ranked  amongst  the  sub* 
stances  pyc^per  to.be  used  for  that  purpose. 

.Lead  reduced  to.thc  state  of  a  calx,  either  in  the  form' 
of  minium  or  litharge,  has  a  strong  edulcorative  power 
on  fetid  oib,  andvis  indeed  applied  to^  tjiat  end,  with  re- 
.spcct  to. one  kind  of  vegetable  oil,  for  a  very  bad  pur- 
ipose,  considering  its  maligi^nt  qualities  on  il;fae  huqi^p 

bpdy.  .         * 

In  the  case  of  train-oil,  wMch  will  •  5<Jftyoely  ^i^rl^ 
.consideredj among  the  esculefit  kinds  in.tbi^.couolry,  j;te 
.same  objection  ^against 'its. use  would  not  lie,;  andrem* 
.ployed either  with  or  without  l?eat,  it  ,is  ^a  ipower&l.ab- 
n$orbent  both  of  tbQ,putjrid  and  ^enipyreu^matic  iparcs  th^t 
occasion  the  foetor. 

As  hawerer  there  may  be  some  prejudice  ^gaiQ9t  its 
.ttse,  even  jn  ai^y  way,  and  ^s  it  is^  not  absolutely  i^ece^* 
sai^y,  J  have  'SQt ;  given  it  a  ^pla<^  among  tb^  ingredients 
of  the  processes  I  recommend. 

The  ochrous  earth  of  iron,  commonly  called  red  oebr^, 

'  has  an*aijsorbing  power  on  the  pitrid  parts  of  o^,  but 

.  combines  so  •  strongly,  that  the  reparation  is  tedious-even 

with  the  addition  of  [brine;  if,  •  nevertheless, :  it  beri^ddi^d 

.  when-chaik.^alid  lime  have  b^en  some  time  commi:Xjed:  with 

the  oil,  as-in.  Process  the  first,  itwiU  promote  the  $diil« 

E  2  corative 
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Corative  intention,  and  will  subside  along  with  theni  5 
and,  as  it  has  some  advantage  without  increasing  the 
expense,  unless  in  the  most  inconsiderable  degree,  it^ 
use  may  be  expediently  admitted  in  that  process. 

Essential  and  ethereal  oils  are  applicable  to  the  pre- 
vention of  putrefaction  in  the  mixed  and  solid  parts  of 
vegetables,  but  are  not  so  to  the  edulcoration  of  fetid 
oils  ;  and  if  they  had  the  desired  effect,  they  would  not, 
on  accoufft  of  their  price,  answer  the  commercial  end, 
unless  the  due  effect  was  produced  by  adding  them  to  the 
oils  in  a  very  small  quantity. 

The  same  holds  g6od  of  spirit  of  wine  as  of  essential 
and  etherial  oils,  both  with  respect  to  their  efficacy  and 
the  expense. 

Water  has  an  eiulcorative  action  on  fetid  oils,  by  car- 
Tying  off  the  most  putrid  parts  of  the  .gelatinous  fluid  ox 
bile,  in-  which,  as  was  above  explained,  the  principal 
foeter  resides,  if  the  quantity  added  be  large,  and  an  in- 
timate commixture  be  made  of  them  by  stirring  them 
together  for  a  considerable  time  :  this  only  partially  re- 
moving those  heterogeneous  putrescent  substances,  the 
jrcmainhig  part  soon  acquires  the  same  state,  and  the 
^oil  agaip  grows  fetid,  though  not  to  the  sai?ie  degree  as 
before. 

Water  is,  however,  a  necessary  medium  for  the  action 
of  salts  and  the  separation  of  alkaline  earths  and  calces 
of  metaJs,  when  they  are  'employed  for  the  edulcoratioq 
of  oils,  as  will  appear  froni  a  consideration  of  my  pro- 
cesses. 

Air  edulcorates  oil  by  carrying  off  the  most' putrid 

parts,  which  are  necessarily  extremely*  volatile.     It  may 

be  made  to  act  on  them  either  by  simple  exposure  of 

'them  to  it,  with  a  large  extent  of  surface,  or  by  forcing 

it  through  them  by-  means  of  ventilators,  as  has  been 

practisecl 
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practised  by  sonie  dealers ;  but  is  now,  I  believe,  negf 
iected  on  account  of  their  finding  the  improvement  of  oik 
b}'  it  not  adequate  to  the  trouble,  as  the  gelatinous  matter 
and  bile,  not  reduced  to  a  certain  degree  of  putrefaction, 
jbeing  left  behind,  putrify  again  to  nearly  the  same  de* 
gree  as  before. 

It  appears  from  these  several  observations,  that  the 
cheapest  ingredients  which  can  be  used  for  the  edulcora- 
tion  of  train-oils,  are  lime  and  chalk,  which  may,  with 
the  addition  of  a  proper  quantity  of  solution  of  sea-salt  or 
brine,  be  made  to  procure  a  separation  of  them  from  the 
oils,  according  to  process  the  first,  so  as  to  answer  for 
sonie  purposes;  that  the  lixiviate  salt  is  the  most  power- 
ful purifier  of  oils^  and,  with  the  assisjtance  of  chalk  and 
brine,  wilh,  without  heat/ according  to  process  the  second, 
effect  a  -very  considerable  degree  of  edulcoration ;  and 
that  lixiviate  salt  used  with  heat,  with  the  addition  of 
lime  and  chalk,  to  save  a  part  pf  the  quantity  which 
would  othenvise  be  necessary,  and  of  brine  to  procure  a 
a  quick  separation,  will  perform  an  edulcoration  suflficient 
for  all   coinmercial  purposes,    according  to  process  the 

third ;  but  that  calcined  lead  and  the  ochrous  earth  of 
• 

iron  may,  perhaps,  be  applied  in  some  cases  with  ad- 
vantage,  where  the  oil  is  not  designed  for  esculent  use. 

^ 

Process  the  Fir«t.  —  For  jnirifying  Fish-OH  in  a  mode^ 
rate  Degree^  and  at  a  very  little  Expense. 

Take  an  ounce  of  chalk  in  powder,  ^nd  half  an  ounce 
of  lime  slacked  by  exposure  to  the  air  ;  put  them  into  a 
gallon  of  stinking  oil,  and  having  mixed  them  well  toge- 
ther by  stirring,  add  half  a  pint  of  water,  and  mix  that 
also  with  .them  by  the  same  means.  When  they  have 
3tood  an  hour  or  two,  repeat  the  stirring,  and  continue 

the  same  treatment  at  convenient  intervals  for  two  or 

I .  ... 
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three  days  ;  after  which,  jspperadd  la  .pint  and  a  half  of 
ivater,.  in  which  an  ounce  of  salt  is  dissolved,  and  mix 
them  as  the  other  ingredients,  repeating  the  stirring,  as 
before,  for  a  day  or  two.  Let  the  whole  then  stand  at 
rest,  and  the  water  will  sink  below  the  oil,  and  the  chalk 
subside  in  it  to  the  bottom  of  the  vessel.  The  oil  will  be- 
come  clear,  be  of  a  lighter  colour?  and  have  consideraJ^ly 
less  smell,  but  will  not  be  purified  in  a  manner.ecpial  to 
what  is  effected  by  the -otb^r  processes  below  given; 
though,  as  this  is  done  with  the  expense  of  only  one  ounce 
of  salt,  it  may  be  practised  advantageously  for  n)any,piir- 
.pose^,  especially  as  a  preparation  for  the  next  method^ 
the  operation  of  which  will  be  thereby  .facilitated. 

Process  ♦the  Second,  — .To>puvifyy  to  a  great  Degvee^ 

.FUh'Oilmthout 'Heat. 

Take  a  gallon  of  crude  stinking  oil,  or , rather  such  as 
has  been  prepared  as  above  mentioned,  and  add  to  it  an 
ounce  of  powdered  chalk  ;  stir  them  well  together,  several 
times,  as  in  the  preceding  process ;  and  after  they  have 
been  mixed  some  hours,  or  a  whole  day,  add  an  ounce 
of  pearl-ashes,  dissolved  in  four  ounces  of  water,  and  re- 
peat the  stirring  as  before.  After  they  have  been  so 
treated  for  some  hours,  put  in  a  pint  of  water,  in  which 
,two  ouflces' of  salt. are  dissolved,  andiproNceetl-aSabefiMre: 
the  oil  and  :  brine  will  sepawite  -  on .  standing  >.8ome  days, 
and  the  oil  will  be .  greatly  improved  bath  in  smell  .and 
colour.  Where  ja  greater  purity  is  required,  the  quantity 
of  pearl-ashes  must  be  increased,  and  the  time  before  the 
addition,  of  the  salt  and  water  prolonged. 

If  the  same  operation  is  repeated  several  times,  diaii* 
nishing  each  time  the  quantity  of  ingredients  one-half, 
the  oil  may  be  brought  to  a  very  light  colour,  and  ren- 
dered 
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dered  equally  sweet  in  smell  with  the  common  sperma- 
ceti oil. 

By  this  process  the  cod-oil  may  be  made  to  burn  ;  and, 
when  it  is  so  putrid  as  not  to  be  fit  for  any  use,  either 
alone  or  mixedj  it  may  be  so  corrected  by  the  finst  part 
of.  the  process^  as  to  be  equal  to  that  commonly  sold :  but 
where  this  process  is  practised  in  the  case  of  such  putrid 
oil,  use  half  an-  ounce  of  chalk  and  half  an  ounce  of 
lime. 

Process  th£  Third.  —  To  purify  Fish-Oil  with  the  As- 
sistance of  Heaty  where  the  greatest  Purity  is  required , 
and  particularly  for  the  Woollen  Manufacture.  . 

Take  a^  gallon  of  <:rude  stinking  oil,  and  mix  with  it  a 
qiiarter  of  an  ounce  of  powdered  chalk,  a  quarter  of  ux, 
ounce  of  lime^  slacked  in  the  air,  and  half  a  pint  of  wa- 
ter ;  stir  them  together  ;  and  when  they  have  stood  some 
hoursy  add  a^  pint  of  water  and  two  ounces  of  pearl-ashes, 
and  place  them  over  a  fire  that  will  just  keep, them  sim- 
mering, till  the  oil  appears  of  a  light  amber  colour,  and  v 
has  lost  all  smell  except  a  hot,  greasy,  soap-like  scent* 
Then  superadd  half  a  pint  of  water  in  which  an  ounce  of 
salt  has  been  dissolved  ;  and  having  boiled  them  half  an 
hour,  pour  them  into  a  proper  vessel,  and  let  them  stand 
till  the  separation  of  the  oil,  water,  and  lime  be  made, 
as  in  the  preceding  process.  Where  this  operation  is 
performed  to  prepare  oil  for  the  woollen  manufacture, 
the  salt  may  be  omitted  ;  but  the  separation  of  the  lime 
from  the  oil  will  be  slower,  and  a  longer  boiling  will  be 
necessary. 

If  the  oil  be  required  yet  more  pure,  treat  it,  after  it 
is  separated  from  the  water,  &c.  according  to  the  second 
process,  with  an  ounce  of  chalk,  a  quarter  of  an  ounce  of 
pearl-ashes,  and  half  an  ounce  of  salt. 

m 
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Observations  on  Process  the  Fir^t. 

^  TWs  process  iiiay  be  performed  on  any  kind  of  fisH 
to^seaT-.oil  that  is  putrid  and  stinking;  and  will  improve  it 
in  smell,  and  generally  rejnder  the  colour  lighter,*  if  pre- 
viously dark  and  brown :  it  will  also  conduce  to  fehder 
these  oils  fitter  for  burning,  which  are,  in  their  crude 
state,  fatilty  rn  that  point ;  btit  it  ^ill  not  meliorate  theni 
to  the  full  degree  they  admit  of  even  without  heat,  and 
should  therefore  be  practised  when  tinly  a  moderate  im- 
provement is  required. 

Secondly.  When  the  oil  is  takein  of?  from  (he  dregs 
and  brine,  the  dregs  which  swim  on  the  brine  should  be 
taken  off  it  also,  and  put  into  another  vessel  6f  a  deep 
form ;,  and  on  standing,  particularly  if  firesh  watef  bc( 
added  and  stirred  with  them,-  nearly  the  whole  remaining 
p*art  of  the  oil  will  separate  ftom  this  foulness ;  or,  td 
save  this  trouble,  the  dregs,  when  taken  offj  may  be  put 
to  any  future  quantity  of  oil  that  is  to'  be  edulcorated  bV 
this  method,-  \<rhieh  will  answer  the  same  purpose. 

Observations  on  Process  the  Third: 

First.  —  This  is  most  advantageously  performed  on 
train-oil^  called  vici6us  whale-oil ;  and  the  moi:e  putrid 
and  foul  it  ni^jr  be,  the  greater  will  be  the  proportionable' 
improvement,  especially  if  there  be  no  ihi^iture  of  the 
other  kinds  of  fish-oils,  particularly  the  sfeal,  which. dd 
not  admit  of  being  edulcorated  perfectly  by  means  of 
heat,  but  require  other  methods:  but  when  the  vicious • 
oil  is  pure  from  admixture  of  othersj  however  stinking  it 
may  be,  the  bad  smell  will  be  removed  by  this  process 
duly  executed,  and  the  brown  coloui*  changed  to  a  very 
light  amber  5  and  these  qualities  will  be  much  more  per- 
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ikianent  in  this  than  in  any  crude  oil,  as  it  will  not,  from 
the  degree  of  pwrity  to  Ayhich  it  is  brought,  be  subject  to 
putrify  again  under  a  great  length  of  time,  whether  it  be 
kept  open  or  in  close  vessels. 

The  oil  in  this  state  will  bum  away  without  leaving  the 
least  remains  of- foulness  in  the  lamp;  and,  beihg  ren^ 
dertd  more  fluid  than  before,  will  go  far  ler,  when  used 
in  the  woollen  manufacture,  than  any  other  kind,  and 
will  be  much  more  -easily  scoured  from  the  wool. 

If  nevertheless  there  be  arty  branches  of  the*  woollen 
manufacture  which  require  the  use  of  a  more  thick  and 
unctuous  oil,  this  may  be  rendered  so  by  the  addition  of 
a  proper  quantity  of  tallow  or  ftit,  of  which  a  certain 
proportion  will  perfectly  incorporate  with  the  oil,  the 
fluidity  and  transparency  being  still  preserved,  as  Well  as 
all  the  other  qualities  that  render  it  suitable  to  the  in- 
tended purpose.  This  may  be  most  beneficially  done  by 
adding  a  proper  quantity  of  the  refuse  grease  of  families, 
commonly  called  kitchai-stuff^  which  being  put  to  the  oil, 
when  moderately  heated,  will  immediately  dissolve  in  it, 
and  let  fall  also  its  impurities  or  foulness  to  the  bottom  of 
the  vessel,  and  render  the  purified  admixture  a  consider- 
able saving  to  the  manufacturers. 

Secondly." — The  different  qualities  and  dispositions  of 
diflPerent  parcels  of  viciqus  oil  with  respect  to  edulcora- 
tion,  render  various  proportions  necessary  of  tlie  ingre- 
dients to  be  used.  The  quantities  stated  in  th^  above 
process  are  tlie  least  which  will  effect  the  end  in  general, 
and  frequently  greater  will  be  required  ;  but  this  may  al- 
ways be  first  tried  ;  and  if  it  be  found,  after  si?j  or  eight 
hours  simmering  of  the  mixture,  that  no  gradual  improve- 
ment is  making  in  the  smell  and  colour,  but  that  the  oil 
continues  the  same  in  those  particulars,  and  remains  also 
mixed  with  the  chalk  and  lime,  and  in  a  thick  turbid 
Vol,  IIL— -Second  Series.  F  state, ^ 
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state,  a  fourth  or  third  part  of  the  first  qaantity  of  pearls 
ashes  should  be  added,  and  the  simmering  continued  till 
the  oil  be  perfect,  As  the  quantity  of  the  water  is 
lessened  by  the  evaporation,  it  is  necessary  to  make  fresh 
additions  from  time  to  time,  that  th^re  may  be  always 
nearly  the  original  proportion, 

Thirdly, — If  it  be  inconvenient  to  give  the  whole  time 
of  boiling  at  once,  the  fire  may  be  suffered  to  go  out  and 
b^  re-kindled  at  any  distance  of  time ;  and  if,  in  such 
case,  a  small  proportion  of  pearl-ashes  dissolved  .in  water 
tie  added,  and  the  mi:!(ture  several  times  stirred  betwixt 
the  times  of  bpiJing,  it  will  facilitate- the  operation.  The 
time  of  boiling  may  be  also  much  shortened  if  the  cbalk| 
limej  and  pearl-ashes,  be  added  for  seme  days  before^ 
and  Use  mixturie  Irequently  stirred, 

"Process  the  Fourth,  —  which  77iai/  be  practised  alofie, 
instead  of  Process  the  Firsts  as  it  'wiU  edtdcorate  and 

'  ;  purify  Fish-Oil  to  a  considerable  Degree^  so  as  to  answer 
most  Purposes f  and  for  Process  the  Third y  when  the 
I  whole  is  performed. 

Take  a  gallon  of  crude  stinking  oil,  and  put  to  it  a  pint 
ot  water  poured-  off  from  two  ounces  of  lime  slacked  in 
the  air  ;  let  them  stand  together,  and  stir  them  up  seve- 
ral tinaes  for  the  first  Iwehty-four  hours ;  then  let  the^i 
stand  a  day,  and  the  lime-water  ^ill  sink  below  the  oil, 
which  |m|St  be  carefully  separated  from  them.  Take  this 
oil,  if  not  sufficiently  purified  for  your  purpose,  and 
treat  it  as  directed  in  process  the  third,  diminishing  the 
quantity  of  pearl-ashes  to  one  ounce,  and  omitting  thp 
lime  and  chalk  *• 

'*  The  dregs  remaining  after  the  sundry  processes  above  mentioned* 
will  form  an  excellent  manure,  as  hat  been  since  noticed  in  Dr.  Hun-> 
*<^«  Qeofgica)  I^Miya.  '  .    -  • 

f  Descr^tioff 
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description  of  an  improved  Loom  applicable  to  the  "sceaving 
of  Purses  J  Pockets^  and  Sacks;  and  of  a  Method  of  set- 
ting up  Looms  of  all  Kinds y  so  as  to  do  their  JVoi^k  better 
than  in  the  comrrion  Waj/, 

£jf  Mr.  Thomas  Clulow,  of  Old  Cock-kne,  Shoreditch, 

With  la  Platd. 

From  the^  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  MaI^ufactures,  and  Commerce. 

A  Bounty  of  Twenty-five  Gnirieas  was  voted  to  Mr.  Clulow 

for  these  hiventionSi 

i/xN  obiohg  frame  A  (see  Plat^  IIL)  is  laid  down  hori- 
zontally, and  secured  at  the  four  corners  with  triangular 
braces  B,  B,  B,  Bj  to  keep  the  frame  properly  square. 

Four  posts  C,  Cj  C,  C,  are  fixed  upright  in  mortise- 
holes  on  the  above?  frame.  The  front  posts  are  supported 
both  back  and. front  with  diagonal  timbers  Dj  D,  D,  Dj 
to  keep  the  breast  roll  E  from  giving  way  in  the  least  by 
the  heavy  stroke  of  the  batten  FF  on  the  quarter  or 
work  :  the  two  hinder  posts  G,  G,  are  held  firm  by  two 
diagonal  supports  H^H,  within  the  loom,  to  bear  against 
the  counter  weights  I,  I^  and  the  great  weight  V,  hang- 
ing on  the  work  K  j  and  the  force  of  the  batten  F. 

In  a  loom  constructed  on  this  plan,  both  strong  and 
slight  works  may  be  made  firm  and  good,  trithout  the 
loom  having  any  shorings  or  supports ;  the  advantages 
arising  from  which  are  the  following,  viz. 

Poor  indigent  weavers  being  obliged  to  live  in  low-^ 
rented  houses,  the  floors  and  party  walls  of  the  rooms 
where  they  weave  ate  bad  and  weak,  so  that  the  common 
looms  cannot  be  placed  firm,  and  a  man  is  perplexed  to 
set  up  his  loom  in  requisite  order*     If  the  loom  be  not.sc^t 
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tip  firm,  and  secured  from  giving  way  in  the  working  of 
it,  no  w^ork  can  be  made  strong  and  good.  One  great 
disadvantage  is  done  away  by  the  bottom  frame  that  I  use 
for  fixing  my  loom  upon,  which  can  be  placed  by  any  com- 
mon workman  ;  whereas  to  set  a  loom  up  in  the  old  nie- 
thod,  requires  great  exactness,  and  judgment  to  prevent 
the  work  from  being  damaged. 

-  If,  in  the  common  way,  a  loom  be  not  properly  put  in 
the  square,  and  firmly  shored,  which  it  is  difficult  to  do^ 
the  silk  chases  and  cuts,  the  mind  of  the  workman  is  bar- 
rassed  for  want  of  knowing  the  real  eause  of  it,  or  having 
sufficient  knowledge  to  correct  it^;  therefore  the  work  ij^ 
spoiled  for  want  of  a  trifling  alteration  in  the  loom,  and 
the  blame  frequently  laid  upon  the  sUk  when  the  error  fie» 
wholly  in^  the  loom. 

If  a  common  loom  be  pot  in  its  proper  square,  and  has 
not  a  fi*m  shoring.  Or  support,  the  work  or  cloth  has  not 
the  firmness  which  it  ought  to  have,  and  which  it  will 
have  in    my  method.      It  frequently  happens  that  the 
shorings  or  supports  are   too  long  and  slender,  or  the 
^>laces  weak  which  they  are  fixed  against,  which  causes  a 
trembling  motion  in  the  loom ;  and  if  the  loom  shakes 
only  the  100th  part  of  an  inch  (which  is  not  more  on  a 
moderate  calculation  than  the  breadth  of  each  thread  shot 
into  the  work)  it  will  take  out  that  stiffiiess  there  ought 
.to  be  in  the  work ;  for  if  the  loom  does  not  stand  firm 
against  the  stroke  of  the  batten,  the  work  will  lie  hollow^ 
be   flimsy,    and  though  it  takes  as  much  silk  as  good 
work,  it  does  not  look  well,  nor  will  sell  for  so  much  mo- 
ney ;  the  poor  weaver  is  therefore  turned  out  of  employ- 
ment, not  knowing  where  the  error  lies ;  and  the  em- 
ployer suffers  in  his  property. 

If  the  shored  to  the  common  looms,  after  being  placed, 
either  fall  by  accident  of  thi'ough  the  continual  shaking 

of 
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of  the  loom  whikt  workings  wUeh  circumstances  will 
sometimes  happen  in- the  middle  of  a  piece  of  wopk  being 
done,  it  is  with  great  difficulty  that  the  loom  can  then 
be  put  in  square,  or  supported  as  it  ougkt  to  be ;  there* 
fore  it  occasions  the  wx>rk  to  be  spoiled* 

Besides  these,  other  difficulties  frequently  occur  to  a 
weaver  where  the  loom  is  not  properly  fixed,  squared, 
and  shored,  which  those  persons  conversant  ii%  weavii^ . 
well  know.  I  shall  mention  one  materia}  instance,  where, 
if  the  loom^  is  originally  well  set  up  in  the  common  way, 
it  may  be  liable  to  great  disadvantage,  viz.  its  situation  in 
regard  to  light,  which  is  a  main  point,  as  in  that  case  it 
cannot  be  moved  without  great  risk,  if  any  work  is  in  it ; 
whereas,  if  the  loom  is  made  according  to  my  inodel^  the 
weavisr  nmy  slide  it  to  any  exactness  that  is  requisite,  asr 
a.few  ittches  moving  wiH  permit  the  light  to  fall  on  tho 
work  properly  without  injary  to  the  work,  as  my  loom 
is  firm  and  squared,  without  requiring  the  aid  of  any 
ahores. 

Articles  wove  in  this  loom  will  be  less  liable  to  lose 
their  ^i^ontents.  than  those  whose  seams  are  sowe4  with  the 
needle,  and  be  less  liable  to  want  repairs^. 

Method  of  weaving  Sacks  ^  Ifc.  in  the  Loom  aborvementioned. 

L,  the  seat  of  the  loom. 

M,  the  treadles,  six  in  number,  to  raise  the  harness. 

N,  the  counter-meshes  to  raise  the  tumblers  O,  move- 
able on  a  pin  a  little  beyond  their  centre,  and  which  act 
on  the  harness  P,  by  raising  such  parts  thereof  as  they 
are  attached  to  at  their  extremities.. 

Q,  the  work  m  th^  loom. 

R,  the  reed  which  strikes  the  shoot  or* weft  close  up. 

S,  the  back  beam  on  which  the  warp  or  thread  is 
w^Qund, 

T,T, 
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T,  T,  the  rods  to  preserve  the  crossing  of  the  threiad^y 
V,  the  main  weight  suspended  by  a  lover  U,  from  a 
bar  W  near  its  centre ;  the  othei'  end  of  the  lever  is  fas- 
tened by  a.  cord  to  the  bottom  frame  of  the  loom  at  X. 
Y,  the  rack  on  the  working  beami 
Zy  the  catch  to  hold  the  teeth  of  the  rack. 
To  weave  a  sack,  press  down  the  second  treadle  cm  the 
right-hand  side,  and  throw  one  shoot  with  the  shuttle ; 
then  press  down  the  second  treadle  on  the  1^-hand  side^ 
aM  throw  another  shoot ;  then  proceed  in  the  same  man- 
ner with  the  third  on  the  right  and  the  third  on  the  left, 
till  a  sufficient  quantity  is  made  ;  then  work  the  two  out- 
aide  treadles  and  two  shoots^ 

In  weaving  sacks,  it  is  nbce^sary  between  the  finishing 
of  one  sack  and  the  commencement  of  another,  to  pass  a 
thin  slip  of  wood  through  the  thi^eads,  in  order  to  form 
a  space  between  the  two  sacks. 


Observaiio72s  on  (he  Means  of  enabling  a  Cottager  to  keep 
a  Coii)  by  the  Pi^duce  of  a  small  Portion  of  Arable  Land* 

From  Essays  ON  Miscellaneous  Subjects^ 

Bi/  Sir  John  Sinclair,  Bart. 

X  HE  following  paper  was  drawn  up  for  the  consider- 
ation of  the  Board  of  Agriculture,  who,  inconsequence 
of  the  observations  tlierein  stated,  and  the  great  impor- 
tance of  the  subject,  came  to  the  following  resolution : 

Resolved,  (June  9th,  1801,)  that  a  premium  of  the 
gold  medal  be  offered  to  each  of  the  five  persons,  who 
shall,  in  the  most  satisfactory  manner,  prove  by  expe- 
riment, the  practicability  of  cottagers  being  enabled  to 

keep 
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Jieep  one  or  tv/o  mikh  cows,  on  the  produce  of  land 
cultivated  with  the  spade  and  hoe  only,  and  who  shall 
send  to  the  board,  on  or  before  tlie  Ut  of  January,  1803, 
the  best  accounts  of  such  experunents,  detailing, 

1.  The  expense  of  erecting  the  cottage,   shed,  and 
any  other  building  thought  necessary. 

2.  The  expense  of  providing  the  stock  and  tools  ner 
cessary. 

3.  The  extent  of  land,  and  nature  of  the  soil  occupied, 

4.  Tbje  expense  of  digging  and  i;encing  the  land. 

5.  The  rent,  taxes,  &c.  paid  for  the  same  by  the  col^ 
tager. 

€.  The  course  of  cropping  that  has  been  adopted. 

^.  The  quantity  and  value  of  each  of  the  different  crops* 

8.  How  the  cottager  and  his  family  are  maintained, 
^nd  how  they  manage  to  cultivate  the  ground,  find  tp 
harve&jt  the  different  crops. 

9.  How  the  cow  is  maintained  during  the  year,  and 
what  profit  is  derived  from  it, 

10.  What  profit  is  derived  from  pigs,  poultry,  and 
other  articliss. 

11.  How  many  days  they  were  enabled  to  labour  for 
other  people.    And, 

13.  How,  on  the  whole,  the  plan  has  been  found  to 
answer  ? 


IN  several  parts,  of  the  kingdom,  as  in  Lincolnshire, 
Rutlandshire,  &c,  which  are  calculated  for  grazing,  it 
is  not  unusual  to  give  industrious  cottagers  as  much 
iand  as  will  enable  them  to  keep  a  cow,  and  sometimes 
two,  or  more,  besides  other  stock  ;  and  it  appears  from 
the  communications  of  Lord  Winchelsea  and  others,  to 
(;he  Board  of  Agriculture,  from  the  publications  of  the 
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fociety  for  bettering  die  condition  of  tbe  pocfTy  and  from  , 
It  late  interesting  work  priivted  by  Mr.  Arthur  Young  *, 
that  such  a  system  is  productive  of  tbe  happiest  conse- 
quences. It  is  supposed,  however,  to  be  totally  inappli- 
cable to  an  arable  district.  I  trust  that  such  an  opinion 
will  not  be  admitted,  without  full  consideration*  In- 
deed, 90  far  as  I  can  judge,  this  advantageous  system  is 
to  the  full  as  well  adapted  for  the  one  district  as  for  the 
other.  It  recpiires  unquestionably  more  labour  on  the 
part  of  the  cottager,  and  of  his  ^simily  ;  at  the  same  time, 
the  ocQupation  of  so  great  an  extent  of 'ground  is  not  so 
necessary  in  arable,  as  in  grazing,  countries  ;  a  circum- 
stance, in  varipus  respects,  extremely  material. 

In  arranging  the  following  plan,  (which  the  reader 
will  please  to  consider,  merely  as  furnishing  an  outline, 
to  be  perfected  by  farther  discussion  and  experiment),  it 
is  proposed  to  keep  in  view  tlie  following  principles: 

1.  That  the  cottager  shall  laise,  by  bis  own  labour, 
some  of  the  most  material  articles  of  subsistence  for  him- 

«lf  and  hb  family- 

2.  That  he  shall  be  enabled  to  supply  tlie  adjoining 

markets  with  the  smaller  agricultural  productions  ;  and, 

3.  That  both  he  and  his  family,  shidl  have  it  in  their 
pow^  to  assist,  the  neighbouring  farmers,  at  all  seasons 
of  the  jear,  almost  equally  as  well  as  if  they  had  no 
land  in  their  occupation. 

It  can  hardly  be  questioned,  that,  if  it  were  practica- 
ble to  have  a  number  of  cottagers  of  that  description, 
in  every  parish,  it  would  promote,  in  various  respects, 
the  interests  of  the.  public. 

*  Intituled,  "  An  Inquiry  into  the  Propriety  of  applying, Wastoi  to 
'*  the  better  Maintenance  an<l  Support  of  the  Poor." 

I.  Extent 
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L  Extent  pf  Land  necesmry I 

'Unless  the  experiment  were  fairly  tried,  it  is  ioipossi*' 

ble  td  ^tate  exactly  the  eKtent  of  arable  land  requisite  to 

enable  a  cottager  to  rais6  the  articles  generally  necessary 

for  the  sustenance  of  himself  and  family,  and  to  keep  a 

cow,  some  pigs,  and  poultry.    Much  must  depend  uppo 

the  natural  richness  of  the  soil  (though  under  the  manage* 

menrt  about  to  be  proposed,  almost  any  soil  would  in  time  \ 

become  fertile) ;  on  the  nature  of  the  climate ;  on  the  size 

of  the  cow  ;  on  the  industry  of  the  cottager ;  on  the  age 

and  number  of  his  family,  &c.     But!  should  imagine/ 

that  three  statute  acr^  and  a  quarter  of  gooid  arable  land, 

worth  from  20  5.  to  305.- jp^r  acre,  would  be  sufficient*' 

It  is  proposed,  that  the  three  acres  shall  be  under  a  re^ 

gular  course  of  cropping.    The  quarter  of  an  acre  ought, 

if  possible,  to  be  converted  into  an  orchard,  whcre^the 

cow  might  occasionally  pasture,  and  where  a  pond  opght 

to  be  kept  in  good  order,  that  it  may  have  plenty  ojE 

lyater  at  command.     Were  the  land  of  a  quality  fit  for 

lucerne,  perhaps  two  acres  jsmd  a  quarter  might  b^  suf- 

^cieat.  . 

II.  Stock  and  JnstnmicrUs  if  Sksbandry, 

It  is  evident',  that  so  small  an  extent  of  land,  as  eithe? 
two  or  three  acr^s,  upder  cultivation,  excludes  all  idea^ 
of  ploughing  *y  and  indeed,  unless  the  cottager  shall  ma* 
nage  tlie  whole,  in  the  simpl^t  and  cheapest  naAnner, 
thereis^n  end  to  the  whole  system.  It  would  require, 
iodeed,  four  or  fir«  acres  to  keep  a  single  horse,  amd  tbft 
expense  of  purchasing  horses,  or  evcQ  ^xen,  ploughs,  and 

*  Ploughs  might  perhaps  be  hired;  bttt^ on  the  whole,  the  spade* 
eoUore  is  tofiaitely  prefenible»  and  I  wonld  much  rather  fee  a  xAttaget 
.hire  persons  to  trench  than  to  plou^  fof  him. 
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other  instruments  of  husbandry,  must  be  far  beyond  tho 
libilities  of  a  cottager ;  whereas  inrith  a  spade,  a  hoe,  ^ 
rakoj  ^,^cyx}\fy  f^  siqUe,  and  a  fl^if?  which ^rip  ^I  the  in- 
sgrujfuenjp  irpuUj^  ^^c^ss^ry,  be  is  perfq^ctjy  Qompetept  tq 
t^e  gi^n^ge^ut  ^/  liis  littl^  fjiroi, 

m 

'  Iir.    Cmrse'  of  Crops^  Kc, 

The  three  acres,  proposed  to  l:^^  pultivs^ted^  ^^oi^Id  be 
divided  into  foi^r  portions^  each  consisting  of  three  rqodSj^ 
^dey  the  following  sy§tefu  of  jtnanagengpnt : 

Upder  ppt^tQ§p,  2  rpQ^s,  uridey  turjj^jf,  ()H^  *  8 
Vndpr  winter  lares,  2  rpods^  spiking  ji^yp^jpn^    3. 
Undej  barlfy,  ^yb§^r,  :<>r  Q^t^     ,,«..*? 
y«der  cloLY^r,  with  ^  niixltuce  ^f  r^fh^xmX      * 


***  •  .-.» 


Tot?)  12  Roocjis, 


Other  articles  besides  these  might  b©  mentioned,  bu<J 
ft  seems  to 'me  of  peculiar  importance,  to  restrict  the  at- 
tention of  the  cdttage^^  to  as  few  objegts  of  cultivation  a$ 
possible,    ■     *    ~ 

It  is  proposed,  that  the  produce  of  the  two  roods  of 
potatoes  shall  g^p  to  the  matntenanoe  of  tb^  cottager  and 
li^  fapjily  J  ;  ancj  ^^y  ^J^  f  ^P^  9f  tJF ?ip?  ^^^h!4  '^?  giv^*^ 


.  .   ». 


*  1  would  also  recommend  a  small  quantity  qF  Haxj,  wher^  the  culture 
^nd  management  of  the  plant  was  known,  to  employ  the  femQles>  par^ 
ticnlarly  in  winter;  and  to  siipply  the  family  with  linen.     ' 

•^  Some  xvcpinmeDd  the  proportion,  per  acre^  to  he  at  the  rate  of  oob 
fai!^9l-pi  rye-gQS^  to  .l^.U>i^{  i;fid-diQv«|  ;*  qthera  ]4lba.  o|  r^d«pUiye« 

^Iglfab^ushelof.ry^-jias?,.   ... 

X  By  Sir  John  Methuen  Pooie^ai  experimental  it  was  found  that  half 

9  rood*  or  ou^e*^eighth/.bf  an  acre,  pcod[&cttd»  f<ir  several  years,  as  great 

« 'Weight  .oC^potatoes  as  was  sufficient  for  a  ftouly  9/  (bur  persoas.^^* 

f Qur  acres  ^nsw^red  for  151  pci^oio^ 

^  '    ...  ta 


N   * 
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lo  the  cow  in  winter,  arid  during  the  spring,  in  addition 
to  its  bther  fare. 

The  second  portion,  soJsVh  with  taresj  (the  two  roods 
of  potatoes  of  the  foirmer  year,  to  be  successively  sown 
tvith  winter  tares,  and  the  turnip  rood  with  spring  tares,) 
might  partly  be  cut  green,  for  feeding  the  cow  in  sum- 
mer and  autumn )^  but,  if  the  seasbn  will  permit j  the 
whole  ought  to  be  made  irttb  hay  for  the  winter  and 
spring  feed,  and  three  toods  bf  clover  cut  grden  for  sum- 
mer  foodi 

The  tbi^d  portion  tnay  be  sown  either  with  barley^ 
Vheat,  or  oats>. according  to  th^  soil  or  climate ^  and  the 
general  custom  of  the  country*  The  straw  ef  any  of 
thesie  cr6ps  would  be  of  essential  service  for  littering  the 
cow,  but  would  be  still  more  useful^  if  cut  intb  chaff,  for 
feeding  iti 

The  fourth  jpbttibtij  appropriated  to  dover  and  rye- 
grass, to  be  cut  green,  which,  with  the  assistance  of  the 
orchard,  will  ptoduce,  on  three  roods  bf  land,  as  much 
food  as  will  maintain  a  cow  and  her  calf  for  five  months^ 
namely,  from  the  end  of  May,  or  beginning  of  June^ 
when  it  may  be  first  cut,  to  the  beginning  of  November, 
besides  some  food  for  the  pigs.  It  is  supposed,  that  aa 
acre  of  clover  and  rye-grass,  cut  gteen,  will  product 
20,000  lbs.  weight  bf  food, for  cattle.  Three  roods  there- 
fore ought  to  yield  15,000  lbs.  weight.  A  large  cow  re- 
quires 110  IbSi  weight  of  green  food  per  day }  a  middling' 
sized  cow,  such  as  a  cottager  is  likely  to  purchase,  not 
above  90  lbs. ;  consequently,  in  five'  months,  allbwing 
1,320  lbs«  weight  for  the  cidf  and  the  pigs,  thei'e  will  re^ 
mam  13>680lbs.  for  the  cow*.  Were  there,  however, 
• 

♦  Tlicse  calculations  are  merely  given  as  ddta  for  experiment.  Ifc 
tnust  depend  apon  the  teftson,  whether  the  tares  or  the  clover  should 
be  xnatle  into  hav. 

G  2  even 
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even  a  small  deficiency,  it  would  be  more  than  coilipei»* 
sated  by  the  rood  of  land  proposed  to  be  kept  in  perpe- 
tual pasture  as  an  orchard. 

IV.  Mode  in  which  the  Famify  may  be  mainfamcd. 

It  is  calculated y  that  three  roods  and  eight  perches  of 
potatoes  will  maintain  a  small  family  of  six  persons,  for 
about  nine  months  in  the  year ;  but,  according  to  the 
preceding  plan,  it  is  proposed  to  have  but  two  roods  un- 
der that  article  ;  for  however  valuable  potatoes  are  justly 
accounted,  yet  some  change  of  food  would  be  acceptable; 
and  the  cottager  will  be  enabled,  from  the  produce  of  tha 
cow,  and  by  the  income  derived  from  his  own  labour^ 
and  from  that  of  his  family,  to  purchase  other  wholesome 
articles  of  provision. 

V.  Manner  in  which  the  Stock  may  be  kept* 

It  appears  from  the  preceding  system  of  cropping,  that 
ten  roods  of  land,  or  two  acres  and  a  half,  arc  appropri- 
Satcd  to  the  raising  of  food  for  the  cow  in  summer  and. 
Vrinter,  besides  the  pasture  of  the  orchard  ;  and  unless  the 
season  shouW  be  extremely  unfavourable,  the  produce 
will  be  found  not  only  adequate  to  that  purpose,  but  also 
to  maintain  the  calf  for  some  time,  till  it  can  be  sold  to 
4ui vantage.  It  is  indeed  extremely  material,  under  the 
proposed  system,  to  make  as  much  profit  of  the  calycs  as 
possible,  as  the  money  thus  raised  will  be  a  resource  en- 
abling the  cottager  to  replace  his  cow,  when  a  new  one 
must 'be  purchased. 

•  Pcrr  the  winter  provision  of  the  cow,  which  is  the  most 
Material,  because  summer  food  can' be  more  easily  pro- 
CTfrred,  there  is  the  piioduce, 

K  Of  about  tlu'ce  roods  of  tares,  or  clover,,  made  into 
hay. 

%  Of 
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2*  Of  three  roods  of  straw,  deducting  what  may  be 
necessary  for  litter ;  and  if  dry  earth  be  put  into  thecow's 
hovel,  and  removed  from  time  to  time  to  the  dang-hill, 
little  or  no  litter  will  be  necessary. 

3.  Of  one  rood  of  turnips. 

The  whole  will  be  sufficient  for  se^en  months  in  the 
year,  namely,  from  the  1st  November  to  the  1st  June  ; 
and  during  the  remaining  five  montlis,  the  pasture  of  the 
orchard,  some  of  the  winter  tares,  and  the  produce  of 
three  roods  of  tares,  or  clover  and  rye-grass,  will  not 
only  suffice,  but  will  furnish  a  surplus  for  the  calf,  if  it 
is  kept  for  any  length  of  time  f,  aXki  some  tai'es  or  clover 
for.  the  pigs. 

The  inferior  barley,  potatoes,  &c.  will  of  course  be 
given  to  the  pigs  and  the  poultry. 

4 

« 

VI.  Value  of  the  Produce.    . 

The  land  thus  managed,  will  certainly  produce,  hy 
means  of  the  extra  industry  of  the  family,  and  at  a  small 
expense,  a.  n^ost  important  addition  to  the  income  which 
.the  cottager  may  derive  from  his  ordinaiy  labour.  For 
instancei 

*  In  a  pamphlet  jn&t  publishecl  by  Ricbftrdson,  Corohin,  <Ui  the 
culture  of  potatoes,  price  Is.  the  following  mode  of  applying  the  refuse 
potatoes^  to  the  feeding  of  calves^  is  strongly  recommended. 

**  Take  two  gallons  of  small  potatoes,  wash  them  clean,  put  them 
**  into  a  pot  of  boiling  water  fuilicient  to  cover  them,  and  let  them 
y  boi]  till  the  whole  becomes  a  palp :  then  add  move  water,  and  ran 
^*  the  whole  through  a  }mr  sieve*  which  will  produce  a  strong  putri- 
"  tivegroel.  At  first  use  a  very  small  quantity,  warmed  up  with 
'*  mtlk,  to  make  it  palatable  to  the  calf,  and  increase  the  quantity 
y  daily,  till  it  becomes  equal.  A  quart  of  potatoe  gruel,  and  a  quart 
**  of  scald  or  skimmed  milk,  will  be  sufBcieut  for  a  good  meal,  which ' 
.*«  should  be  given  ^aym  three  times  «  day," 

1.  Tk^ 
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per  Anjtilffit 

t  f  he  6t'6\i3L^A{a^etM  trees' UcdsiiQ         /.   s.    i. 

ftilifful)  wifi  proBaBly  yield  .     .    .     •     1  itt    6' 

2.  Thrde  roods  of  turnips  and!  potatoes  «     •     4    0    6 

S.  Eighteen  bushels  of  barley,  sit  4s.    .     .     3  12    0 

"  ♦.  Tbe€dW*Ml<»llf*    •     ..*•..     i    O    O 

:    5*  Hbg^      .     ...     i     .....     .     3    0    6' 

€.  Fbukry  awdteggs  ..i..*..2'0tf 

Total  .  *     .     .     £.21     2    O 


Where  wheat  can  Be  raised  instead  of  barley,  the  profit 
would  be  still  more  considerable.  Opinions  will  diifer 
much,  regarding  the  value  put  on  each  article,  but  that 
is  of  little  consequence,  as  the  tbtial  cannot  be  accounted 
too  high. 

VII.  TtiTie  required*for  cuttwaiing  the  Lcmd. 

'  TBu  qtentity  of*  lafid*  iiitdrtded  fo'bfe'  ctiltiv^led',  will 
«ot  niateri&.lly  intetfen'e  with*  the  Usual  labour  of  the  cot'- 
tager.  fr  ti^iir  drily  rfequir^  to  be  dug*  oiice;  atid  is*  then 
fit  to  bd  efopped.  It  is  pr6posted,  that  ortly'  lihie'  roodJ^ 
shall  be  annually  cultivated,  (the  remaining  three* tdodi 
being  under  clover  and  rye-grass,)  and  tiine  roods  may 
Ve  diig  in  the  space  of  about  558  hcJurs,  or  at  the  rate  of 
62  hours  per  rood.  This  might  be  done  at  bye  hour9 
(more  especially  when  the  family  of  the  cottager  shall  be! 
somewhat  advanced,  and  consequently .  more  able  to  fuiw 
nisbatssistance) ;' but  supposing  that  tli^  digging,  minun- 
•ing,  iMwrvesting,  &c.  wiI4re^»fe-tf<*eftty  elntite  dajis  j?^ 

*  According  to*  Mr.  Kerit*s  caTctiktions,  a'  tfoW  shoatd  'p^ocKictf  sfft 

.qoartS'of  milk  ^  day,  worth  l«i.  p^r  qulfft,  equal  to  3^.  6rf.a  wccK,- 

'  lOr^'  2t*  ptf*  annum',  setting  the  profit  of  ihef^calf  agninst  the  loss  su^ 

tained  when  the  cow  is  drv :   but  it  itf  bdt^r  to-be  rather  under  thai^ 

^^  tb«  mark* 

unnwHg 


annum  y  in  addition  to  the  bye  hours,  and  allowing  sixty 
days  for  Sundays  and  Holidays,  there  will  remain  2«5 
days,  far  tdie  prdiimry  Jiaod  labour  of  tfaie  cottager,  which^ 
at  is.  6d,  per  day,  would  amoi;uU;  to  21 1, 1$.  $d. ;  ^ 
Mvnings  of  the  wife  and  children,  may,  at  an  average, 
be«  worth  at  least  4l.  per  annum  more.  -This  is  certainly  9k 
iowiudcixlation,  considering  how  mudrm^y  be  got  ducing 
file  bay  and'  com  harvests :  1l>pt  even  at  that  moderate 
^tiinate,  the  total  income  of  the  faqoijy  wiU  be  iu  £^iow6  ( 

£.  s.  d. 

!•  Produce  of  the  fern>  ->>  >  11  2  0 

3.  Labour  of  the  cottager      -  -  21  T  6 

p.  Earnings  of  the  family      -^  «  4  0'  6 


Total  46    0    6 


VIII.    Buildings, 

It  is  impossible  to  calculi  die  expense  ci  buildfas^ 
»  cottage,  as  so  much  depends  ijipon  its  sim,  the  pla$* 
where  it  is  situated,  the  materials  of  which  it  is  cooi^ 
posed,  the  price  of  labour  in  the  country,  and  a- variety 
of  other  circumstance.  On  this  in^portant  subject^  much 
useful  information  ifi  pontfiin^d  in  the  first  volume  of  the 
Communications  published  by  the^  Board  of  Agriculture^ 
But  it  is  proper  to  observe,  that  no  e^cpensive  additional 
buildings  will  b^  necessary,  in  consequence  of  the  pro- 
posed system.  A  shed  ox  hovel  for  the  cow  cannot  occa»« 
aion  any  very  he^vy  charge,  and  ^  small  barn,  of  the 
amplest  und  cheapest  construptiQn>  miy  be  of  use,  not 
O^ly  for  threshing  the  crqp,  but  alao  Aht  securing  the  hay, 
mud  making  it  to:  more  sidyantage,  in  case  thp  season 
should  prove  unfavourable ;  if  the  com  is  put  up  in  small 
ttacks,  the  barn  m$iy  be  made  of  very  moderate  di- 
mensions, 

IX,  Jienf 
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IX.    Bent^  md  BaUnce  of  Licome^ 

The  rents  of  cottages,  and  of  land,  vary  so  much  in 
different  parts  of  the  kingdom,  .that  it  is  difficult  to  as^ 
certain  an  average.  But  if  the  cottage  shall  be  stated  at 
Z  L  per  amvumy  the  land  at  2Ss.  per  acre,  and  the  orchard 
«t  1 0  5.  the  whole  'ivill  not  exceed  7  /•  1 5  ^.  The  cottager 
yrill  also  be  liable  to  the  payment  of  some  taxes,  say.  to 
the  amount  of  iL  5s,  more.  .  Hence  the  total  deductions 
would  be  about  9L  leaving  a  balance  in  favour  of  the  cot« 
tfiger  of  37/.  9^.  6d.  Considering,  the  cheap  rate  at 
which  he  is  furnished  with  a  quantity  of  potatoes,  equal 
to  several  months*  consumption^  ^and  ^ijth  milk  for  his 
children^  surely,  with  that  balance,  he  can  fijad  no  dif- 
ficulty, npt.only  in  maintaining  himself  and  family  in  a 
style  of  comfort,  but  also  in  placing  put  his  children  pro- 
perly, and  laying  up  a  small  annual  surplus,  that  will 
render  any.  parish  assistance,  whether  in  sickness  or  old 
i^e,  unnecessary ;  andithus  he  will  be  enabled: to  preserve 
ibat  manly  and  independent  spirit,  which  it  ao  9?eU  h^ 
comes  a  British  cottager  to  possess  #« . 

CONCLUSION, 

itidvantages  of  th^  proposed  System, 

i  shsSl  now  endeavour  briefly  to  explain  some  of  the 
advantages  which  may  be  looked  for  with  confidence^ 
from  the  proposed  system. 

In  the  first  place,  the  land  possessed  by  the  cottager 
would  be. completely  cultivated,  and  rendered  as  produc- 
tive as  possible.     The  dung  produced  by  ftfae  cow,  the 

*  Thedilferfntex])enijB.of  fuelj  in  ihe  lo^rious  distrlctsi  will.  It  k 
4^vtdent^  greatly  aftect  the  annual  surpluf* 

.  .  .   '  m 
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pigs,  &c.  would  be  amply  sufficient  for  the  three  roods 
Under  turnips  and  potatoes ;  which  Would  afterwards  pro- 
duce, 1,  Tares ;  2,  Barley  ;  and,  3,  Clover  ;  with  a  mix- 
ture of  rye-gfass,  in  regular  succession,  without  any  ad- 
ditional manure.  The  barley  should  yield  at  least  18 
bushels,  besides  3  bushels  for  seed ;  and  if  wheat  or  oatd 
zxe  cultivated,  in  the  same  proportion.  .The  milk,  de- 
ducting what  may  be  necessary  for  the  calf,  and  for  the 
cottager's  family,  might  be  sold  in  its  original  state,  if 
there  shall  be  a  market  far  it,  or  converted  into  butter, 
for  the  purpose  of  supplying  the  neighbouring  towns  ot 
villages*  Such  cottagers  also  might  certainly  send  to 
market  both  eggs  and  poultry. 

2.  It  is  hardly  possible  to  suggest  a  measure  more  likdy 
to  promote  the  benefit  of  a  numerous  atid  valuable  body 
of  people.  The  system  of  keeping  cows  by  cotti^ers, 
which  has  been  found  so  advantageous  in  the  grazing  dis^ 
tricts,  may  thus  be  extended  over  the  whole  kingdom  % 
and  indeed,  if  the  above  plan  is  found  to  answer,  in 
place  of  four  or  five  acres  employed  in  feeding  a  single 
cow,  it  would  be  much  better,  c^en  in  the  grazing  coun«^ 
ties,  to  restrict  the  land  to  a  smaller  quantity,  under 
a .  tillage-mode  of  management ;  for  thus  not  only  the 
cow,  but  also  the  cottager  himself  and  his  family,  wouldt^ 
VI  a  great  measure,  be  maintained  by  a  less  surface  of 
soil. 

3.  It  is  of  infinite  consequence  to  establish  the  practi'^ 
cability  of  this  system,  as  the  means  of  removing  a  most 
unfortunate  obstacle  to  the  improvement  of  the  country. 
It  is  well  known  to  be  the  only  popular  objection  to  the 
inclosure  of  our  wastes  and  commons,  that,  while  unin- 
closed,  a  number,  of  cottagers  are  eiiabled  to  keep  cows, 
by  the  means  of  their  common-rights,  and  that  their  cows 
Voj..  III. — Second  Series*  H  disappear 
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disappear  when  the  comraons  aare  inclosed.  But  if  s^t 
small  a  portion  of  land  as  3|  acres,  when  improved  ^u^/i 
properly  cultivated,  can  enable  a  cottager  to  keep  a  cow^ 
evei)  to  more  advantage  than  with  a  right  of  common, 
which  can  hardly  be  doubted,  as  he  is  enabled  to  providf 
winter  as  well  as  summer  food,  there  is  an  end  to  that 
obstacle  to  improvement.  Indeed,  if  sufficient  attention 
be  .paid  to  the  principles  above  detailed,  the  situation  of 
the  cottager,  instead  of  being  deteriorated,  would  be 
materially  bettered  by  the  inclosure ;  and  his  rising,  fa- 
mily would  be  early  accustomed  to  habits  of  industry,  in- 
stead of  idleness  and  vice. 

I  shall  conclude  with  asking,  if  any  one  can  figurt 
to  himself  a  more  delightful  spectacle,  than  to  see  an 
indtistrious  cottager,  his  busy  wife,  and  healthy  family, 
living  in  a  comfortable  house,  rented  by  himself,  culti- 
vating their  little   territory  with  their  own  hands,  and 
enjoying  the  profits  arising  from  tlieir  own  labour  and 
industry  ?  or  whether  it  is  possible  for  a  generous  land- 
holder  to  employ  his  property  with  more  satisfaction, 
or  in  a  manner  more  likely  to  promote,  not  only  his 
own,  but  the  public  interest,  than  by  endeavouring  to 
increase  the  number  of  such  cottagers,    and   encoura- 
gingi   by  every  means  in  his  power,    the  exertions  of 
so. meritorious^   and  so  important  a  class  of  the  cow- 
munity  ? 
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Plan  of  the  proposed  Cottage  Farniy  pointing  out  the  Rota- 
tkn  of  Crop^  in  the  different  Lots. 
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Cottage. 
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The  Prchard,  or  perpetual  Pasture. 


Lot  A. 

3  Roods. 

,  v^;  /2  Roods  Potatoes. 
^  ^^^  1 1  Rood  Turnips. 


Lot  B. 
^  Roods. 

1  Year  1^  Rodds  Winter  Tares. 

\  1  Rood  Spring  Tares. 


Lot  C. 

3  Roods.  . 
1  Year — Barley,  Wheat,  or  Oats. 


Lot  D, 

3  Roods. 
•  I  Year — Clover  and  J^ye-grass. 
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The  Rotation  of  Crops  for  Four  Years. 


C8 
V 


X 
1 

3 
4 


Lot  A. 


Potatoes  and  Tur- 
nips. 

Winter  and  Spring 
Tare*^, 

Barley,  Wheat|  or 
Out. 

Clover  and  Ryc- 
&fafs. 


Lot  B. 


Winter  and  Sprmg 
Tares. 

Barlejr,  WJieat,  or 
Oats. 

Clover  land  Rye- 
grass. 

Potatoes  and  Ti^r- 
nips. 


Lot  p. 


Buley,  Wheat,  or 
Oats. 

Ctovet  and  Rye- 
grass. 

Potatf»es  arid  Tar- 
nip8> 

Winter  and  Spring 
Tares. 


Lot  D. 


Clover  and    Rye* 

grass. 
Potatoes  and  Tnr- 

nips. 
Winter  and  Spring 

Tare*. 
Bailey,  Wheat,  or 

Oats. 


The  rotation  then  begins  as  at  first.  Lot  D  might  continue  hi  na* 
tural  grass  the  Brst  season,  to  diminish  the  labour  of  that  year. 

The  exact  period  when  the  different  crops  sliould  be  dug  for,  or 

'town,  cannot  be  ascertained,  because  it  varies  so  inuch  in  different 

counties ;  and  depench  upon  the  seasons ;  but,  according  to  the  above 

rotation,  the  labour  of  digging  for  the  various  crops  is  diversified  as 

mnch  as  possible,  so  as  not  to  interfere  materially  with  the  otheFocpo- 

patiout  of  the  cottager.     At  no  period  would  it  be  necessary  for  him  t9 

dig  more  than  two  roods  in  a  month  ;  and  both  he  and  his  family  .will 

kbour  with  mnch  more  satisfaotion  and  dispatch  when  they  worjt  for 

themselves  than  for  another.-    In  case  of  necessity,  the  cottiiger  might 

hire  some  of  his  neighbours  to  assist  him  in  digging,  which  would  he 

much  better  than  hiring  a  plongh.     J(  it  is  found  that  a  cottager,  under 

this  system,  cannot  work  as  a  common  daily  labourer,  it  might  at  least 

'   answer  for  labourers  by  the  piece,  who  are  so  extremely  useful  in  all 

IK>umrief. 
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On  ike  successful  Intraductim  pf  new  Articles  into  Tieli 
Culture.    By  Joseph  Wimp^y,  Esq^ 

From  Hunti:r'sG£ogical  Essays, 

XF  in  the  idea  of  new  articles  be  includecl  thosfe  which 
have  been  transferred  from  the  garden  to  the  field,  the 
number  will  be  far  from  being  inconsiderable.  Turnips, 
potatoes^  cabbage  of  diflerent  kinds,  carrots,  parsnips, 
&c.  were  cultivated  for  domestic  uses,  long  before  the 
time  proposed  j  but  the*  field  culture  of  these  articles  for 
the  feed  of  cattle,  in  any  considerable  degree,  is  quite  z, 
modern  practice.  The  success  which  has  attended  the 
use  of  these  articles^  h^ith  incontestibly  established  thei^i 
great  value  and  importance ;  but  unfortunately  their  cuU 
t«re  hath  been  hitherto  ipuph  cQpfined,  stnd  is  very  far 
from  being  geuerally  practised. 

Many  kinds  of  grasses  have  hkewise  been  strongly  re-, 
commended  as  v^iluable  improvements,  which,  having 
^.nswered  the  sinister  views  of  some  of  the  recommenders, 
in  selling  their  seeds  at  a  great  price,  and  upon  trial  being 
found  greatly  inferior  to  the  sporitaneous  growths  o>f  thi^ 
county,  have  very  deservedly  fallen  into  general  disuse, 
and  are  no  more  thought  of.  There  are  two  articles, 
however,  commonly  reckoned  ^moqg  the  grasses,  which 
must  ever  be  distingliished'  and  separated  from  tliode  that 
have  been  found  usele^fs,  that  is  to  say,  Sainfoin  an4 
Lucerne ;  these  merit  more  attention  and  care  than  have 
been  usually  bestowed  upon  them,  and  would  well  repay 
the  forcner  for  all  his  expense  s^nd  trouble,  if  bestowed 
with  discretion  and  judgement,  for  they  certainly  might 
he  |nfi^deampr5ve9fients  of  the  most  valuable  kind* 

>-.  Sjiinfoii; 
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.  Sainfoin  bas  been  sown  pretty  extensively  ia  somo 
partS;  but  npt  so  genc^raUy  by  far  a»  it  deserves.  It  gene* 
rally  succeeds  well  upon  chalk,  from  wlience  it  has  been 
very  erroneously  concluded,  that  it  will  not  thrive  in  a 
deep  soil.  It  is  supposed  a  Itard  substratum  of  chalk  pre^ 
vents  the  deep  penetration  of  the  roots,  which  is  thf 
natural  bias  of  the  plant,  for  it  is  no|  known  to  what 
depth  it  would  descend  in  a  friable  soil  that  would  yield 
to  the  perpendicular  descent  of  its  root.  From  hence  it 
is  strangely  concluded,  that  the  plant  in  such  soil  is  ex*- 
hausted  of  its  vigour  by  the  luxuriance  of  its  own  roots ; 
Stnd  that  the  produce  of  the  herbage  on  the  surface  i^ 
small  in  proportion  as  thatof  the  roots  is  large.  This  no- 
tion, repugnant  as  it  certainly  is  to  common  sense  and 
reason,  as  well  as  to  experience  and  observation,  is  firmly 
believed  and. maintained  by  men  of  very  good  abilities  ; 
^o  invincible  are  prejudices  early  imbibed,  and  supported 
by  local  customs,  and  habits  of  pactice  long  established. 

I  am  clearly  of  opinion,  that  there  are  few  arable  farms 
in  the  kingdom  which  are  not  capable  of  great  improve-- 
ipent  by  planting  of  sainfoin,  more  especially  those  which 
are  but  poorly  provided  with  good  pasture  and  meadow 
land.  I'he  poorest  fields  of  sjuch  farms  might,  by  pro- 
per management,  be  brought. to  produce  good  crops  of 
sainfoin ;;  and  land,  the  natural  intrinsic  value  of  which  is 
not  more,  than  from  2s,  ed*  to  5^.  an  acre  pef^anmniy 
plight  certainly,  at  a^  very  modera'te.  expanse,  be  made 
worth  from  20^.  to  40s.  This  would  prove  an  unspeak- 
able advantage  to  the  occupier,  as  w^H  as  to  the  owner  of 
a  farm  that  is  almost  wfiolly  *  arable,  as  it  would  enable 
him  to  keep  a  much  larger  number  of  milch-cows,  and 
bogs  in  proportion,  and  by  these  means,  greatly  increase 
the  quQ^ntity  pf  manqrc  for  ^e  improvement  of  his  corn- 

The 
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The  greatest  enetnies  sainfoin  lias  to  encouiiter,  ar« 
grass  and  weecW :  these  in  land  that  is  tolerably  good, 
soon  overcome  and  destroy  it,  unless  the  farmer  will  take 
the  trouble,  and  be  at  tlie  expense  of  keeping  it  clean. 
But  this  is  by  no  means  so  formidable  an  undertaking  a6 
hath  been  generally  thought,  provided  the  laud  be  very 
well  cleaned  and  pulverized  before  the  seed  be  sown,  and 
provided  also  it  be  sown  in  rows  from  fifteen  to  eighteen 
inches  distant,  which  is  as  hear  as  it  ought  to  be  sown,  if 
intended  for  a  lasting  plantation.  At  those  distances, 
the  intervals  between  the  rows  may  be  kept  perfectly 
clean  with  a  small  plough  and  a  narrow  drag  of  about 
twelve  inches  wide.  With  these  instruments  several  acres 
may  be  cleaned  in  a  day,  and  supposing  this  to  be  done 
three  times  in  a  summer,  the  expense  would  amount  but 
to  a  trifle-  My  drag  is  twelve  inches  wide,  and  prove* 
extremely  useful  in  drilled  crops  of  every  kind,  as  also  in 
those  of  what  nature  soever  that  are  planted  in  rows. 

Lucerne,  under  a  similar  management,  would  be  a 
rery  great  improvement  on  arable  farms.  Indeed  an 
opinion  generally  prevails,  that  it  requires  a  much  better 
soil  than  is  commonly  found.  Crops  of  all  kinds  are  more 
abundant  on  a  good  than  on  a  bad  soil,  if  they  are  kept 
cl(*an  ;  but  it  is  a  very  erroneous  opinion,  that  lucerne 
will  thrive  only  on  rich  land.  It  may  be  raised  to  great 
advantage  on  land  of  a  very  indifferent  quality,  by  the 
same  means  as  above  recommended  for  sainfoin,  and  the 
same  care  to  keep  it  free  from  grass  and  weeds.  I  have 
cut  five  good  crops  off  such  land  in  one  summer,  after 
having  been  planted  five  years,  without  a  grain  of  manure 
of  any  kind,  except  a  small  sprinkling  of  turf  ashes  the 
second  year  after  sowing  the  seed.  A  few  acres  of  either, 
or  both  these  grasses,  with  a  few  more  of  potatoes,  cab- 
bage, or  turnips,  would  enable  the  occupier  of  an  arable 
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Ibrtn  to  keep  from  eight  to  twelve,  or  even  twenty  milch-i 
cows,  according  to  the  size  of  }iis  farm,  though  he  should 
not  have  an  aCie  of  meadow  or  pasture  belonging  to  tiio 
same. 

Of  articles  which  are  truly  useful  and  entirely  new,  we 
know  c^  few  that  have  been  introduced  within  the  time 
fnentioned.  The  turnip-rooted  cabbage  is  a  truly  valua* 
hie  root,  which  was  accidentally  discovered  about  twenty 
years  ago,  and  has  been  cultivated  with  great  success  by 
several  gentlemen,  and  strongly  recommended  by  them 
to  the  attention  of  the  fanner.  Both  its  roots  and  greens 
are  exceeding  good  food  for  cattle,  but  what  constitutes 
its.  principal  excellence  is  its  extreme  hardness,  for  it  re* 
fists  the  violence  of  the  most  vigorous  seasons  and  se- 
verest frosts.  When  the  common  turnip  and  hardiest 
cabbage  have  been  entirely  cut  off  and  destroyed,  this 
has  continued  its  fine  verdure,  and  supplied  the  kitchen 
with  greens,  and  the  cattle  with  sweet  and  wholesome 
roots,  even  till  the  middle  of  May. 

Another  new  article,  which  has  been  very  lately  intro- 
duced, is  the  Mangel  Wurzel,  or  Scarcity  Plant.  From 
die  success  some  few  gentlemen  liave  had  in  its  cultiva- 
tion, it  seems  to  promise  to  be  of  the  greatest  utility  for 
the  £eed  of  cattle.  However,  it  is  very  little  known  as 
yet,  it  being  supposed  that  not  one  farmer  of  a  thousand 
''has  so  much  as  ever  heard  of  the  name.  It  is  generally 
agreed  to  be  a  species  of  the  beet,  of  which  thiarc  are 
many.  The  seeds  of  both  have  exactly  the  same  ap- 
pearance, and  the  leaves  and  roots  differ  only  in  colour 
and  size,  for  the  manner  of  their  growth  is  exactly  the 
same;  but  the  leafage  of  the  new  sort  is  said  to  b§ 
much  more  luxuriant  and  abui^idant,  and  the  roots  vastljr 
larger. 

In 
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la  order  to  discover  the  most  adl^aiitag€otiJi  liiode  of 
raising  this  plant,  I  sowed,  or  rather  set,  a  qtuLDtitjr  ol 
the  seed  in  several  difierei^  way&  in.  April  bust*  The  be^ 
ginning  of  July,  the  outside  leaves  had  obtained  tfaeit 

> 

full  growth,  some  of  which  I  broke  off  and  offered  to  the 
horses  and  cows,  who  eat  them  very  freely  i;  but  when  of^ 
fered  to  the  pigs,  they  seized  them  with  giieat  eagernesS| 
and  devoured  rather  that  eat  them.  The  pigs  are  still 
fed  with  them  daily  9  and  constantly  prefer  them  to  every 
kind,  of  green  food  or  root  that  can  be  given  them* 
Breaking  off  tiif.  leaves  takes  up  much  time,  and  is  very 
troublesome ;  therefore  when  the  outside  leaves  are  fully 
come  to  maturity,  I. cut  the  whole  clean  off,  about  an 
inch  and  a  half  above  the  ground,  whence  firesh  leaves 
shoot  up  very  freely*  My  experience  is  yet  too  small  to 
speak  with  confidence ;  but,  it  seems  to  me,  an  acre  of 
thb  plant,  if  it  takes  well,  would  be  sufficieiit  to  keep 
twenty  pigs  very .  well  for  five  or  six  months,  say  from 
July  to  November,  or  December,  inclusive. 

The  improvetnents  made.for  cultivating  turnips  for  the 
feed  of  sheep  and  fattening  of  cattle,  is  so  generally 
known,  and  extensivel}'  practised,  that  it  seems  unneces-^ 
sary  to  say  any  thing  on  that  head*  I  will,  however^ 
beg  leave  to  observe  here,-  that  the  opinion  genorally 
maintained,  that  turnips  are  an  improper  food  for  milch^ 
cows,  as  it  spoils  the  cream  and  butter  by  impregnating 
the  milk  with  the  strong  flavour  of  the  turnip,  appears  to 
me,  by  repeated  experiments,  to  be  ill-fqunded. .  The 
two  last  winters  and  iiprings  my  miiclucows  lived  chieflj 
on  turnips,  and  their  butter  was  found  not  only  as  good 
as  my  neighbours,  whose  cows  ate  none,  but  was  evea 
preferred  to  it.  They  say  their  opinion  is  grounded  om 
experience  as  well  as  mine*  The  difficulty,  I  apprehend, 
lies  liere ;    my  turnips  are  pulled,  brought  home,  and 

givea 
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given  to  tfce  cows  in  the  yard ;  their  cows  hare  been  used 
to  be  turned  in  upon  them,  where  they  pick  np  the  char^ 
lock  and  other  weeds  which  abound  among  tbeniy  for  they' 
are  never  hoed  ;  and  to  this,  and  not  the  turnips,  I  am 
persuaded,  the  disagre^ble  flavour  of  the  milk  is  owing. 
It  must  be  observed  that  the  turnips  should  be  given  to 
the  cows  while  they  are  iresh  and  firm,  for  all  food  when 
grown  putrid  and  corrupted  is  unwholesome,  and  doubt* 
less  would  affect  the  juices  of  the  animals  that  eat  it. 

Of  all  the  articles  we  have  mentioned,  or  that  are  yet 
known,  perliaps  very  few  can  equal,  and  none  excel  the 
Potatae.  The  inestimable  value  of  tiiis  root  is  Jiardly  to 
be  conceived*  It  is  not  only  an  almost  constant  dish  in 
great  and  opulent  families,  but  in  tim^  of  scarcity  and' 
deamess,  the  poor  are  almost  wholly  subsisted  by  it. 
There  are  many  poor  fan^lies  in  this  neighbourhood, 
who,  the  last  winter,  ate  them  three  times  a  day  with  a 
little  salt,  without  a  morsel  of  meat  or  bread  with  them*. 
It  is  true  they  have  been  long  in  use  for  the  food  of  man, 
but  it  is  of  late  date  that  they  have  been  extensively  cuU^ 
tivated  for  the  feed  of  cattle ;  and  even  now  I  am  pretty 
clearly  of  opinion,  that  if  they  were  much  more  generally" 
cultivated  than  th^  have  hitheito  been,  the  farmer -would 
find  his  account  in  it,  especially  where  a  substitute  is 
much  wanted  in  the  winter  and  spring  seasQiis  for  the 
aupport  of  his  cattle. 

Hogs  are  immoderately  fond  of  poti^toes,  and  will  live 
entirely  upon  them  till  they  are  fit  to  put  up  to  fatten 
for  porJ(  or  b^on  \  and  then,  boiled  4nd  mixed  with  barley 
or  pe^se  meal,  they  f$itten  on  th^m  speedily  and  make  fine 
meat.  Another  use  I  hare  put  them  to,  which  has  been 
little  practised,  or  thought  of;  that  is,  for  the  feed  oi 
milch-cows.  Three  gallons  a  day,  half  at  night>  $tnd  half 
in  the  morning,  is  quite  sufficient  to  keep  a  large  cow  in 
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fidl  imlk,  snd  tbe-xnilkas  ^weet  ai[)d  as  .gpq4  ^  ^}^^ 
suipipy  months.     Nothing  c^fcek  thejc^  for  the  ffred  gf . 
cqws  wljictu.4iTe. fatting,  their  calves  for  tUe^birtcbef.    I  • 
fatted  four  last^spring,  which  were  sold  frorp  36,s^  to  above 
40^.  a  calf,  which  wa^  dquble  what  I  ever  fiQld-^i>y.fp,r  al 
this  place  before.     Last.yeiir,  ,aftpr.  taking  thei^  ^p, - 
fif:;.eral  calves,  about  six  o^  sevei>.inpntlis  0)41^  were  tqrned  . 
into  the.potatoe  ground  with  the  cows;  th^y  fedyp<V\ 
them  as  kindly  as  so  many  pjga,  anc^  pr:eferr<?d  theofi  to. 
f5Vjery  thing  else  they  could  meet.  with.  •• 

I  have  had  np  experience  of  th^  use  a^  food  for  horses; 
bi^t  I  have  been  assuricd  by  a  gentleoiau  whp  resided  som^ 
years  in  Irel^ind,  that  he  kept  his  h\inter^  a  stqne  horse^  . 
entirely  upon  them  instea^  qf  corn*  .  He  ^te  nothing, 
pise,  excepting  hay  between  his  feed  of  potatoes,  at& 
other  horses ;  yet  he  was  ^  fat,  as  healthy,  aad  nearly. 
as  sti(;ong,  and  as  full  of  spir^tSj  ^.  ^f  b^  bad  g^vor^  hiai 
fill  the  con>  he  poM.id  eat. 
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phcctoem  of  c^  particular  Prmgipk  in  Sandarofi ;  and  Me^ 
(Jiod  0/ preparing  a  good  Farnuh  /rom  ihai  Substa^e. 

Bjfr  M*  Gic8£,  of  4v^$hmg^ 
l^rom  the  Jouri^4I'  \^  Chimin. 

XT  ^s  beer^  Ipng  observed  that,  in  ix^aking  varnish  of 
jatidarac  with  spirit  of  M'ine,  a  considerable  quantity  of 
xnatter  is  deppsiteid  \}\  ^be  varnish,  ^nd  could  not*  by  any* 
means  he  4issoIved.  It  is  this  iipatter  which  *  the' author 
proposed  tp  examine. 

On  a  certain  quantity  of  rc^iduci  of  sand^rac,  'M.  6iese 
ppured  highljr  rectified'  spirit  of  wine,  and'  e}cpp.sed  the 

^ixtur% 


fii\%txixe  to  a  steady  h^at  for  sijreral  dajrs. '  At  flie  end  of 

•        '  •  *  " 

that  tidi6  rto  perceptible  solution  b«id  taken  iplace,  trbenee 
hec<>ncladed  that  the  matter  lira's  itisohible  \t\  alkohol.  He 
therefore  submitted  it  to  the  foliowing  experiinen£s.  I 
A  select  portion  "of  sandarac,  finely  piilverized)  Was 
dissolved  wann  in  16  parts  of  highly  rectified  spirit  df 
wine.     Aftef  tbtee  days  the  solution  was  still  kr  frotti 

toniplete^  notwithstanding  tb^  jreat- pi^oportion  of  spirit 
that  hAd  b^eri  employee/. 

The  sobtfon  was  poured  off  froto  the  sedftnent,  four 
parts  of  spirit  of  win6  were  again  poured  t6  the  lattor 
and  dig^ted  warm,  fbf  two  h<)trs  ;  butnot  the  least  di- 
ininuttoh  was  dbs^rved  in  the  quantity  of  the  residue* 
The  mixture  was  ifiltered  and  the  concrete  matter  dried. 
It  weighed  about  a  fifth  part  of  the  sandarac  employed  for 
thd  expeiriment,  had  a  light  grey  appearance,  was  very 
brittle,  and  easily  ptklverised.  The  author  submitted  it  to 
the  following  experiments. 

Experiment  I.  When  brought  near  the  flame  of  a  can- 
dle the  matter  instantly  tbok  fire,  and  burned  with  a 
bright  blaze,  emittifig  a  thick  smoke.  .  I'be  residue  was  a 
black  shining  ihatter,  resembling  resin^ 

A  small  quantity  of  this  residue,  When  exposed  with  afc- 
Icohol  to  a  viotent  beat,  was  di^olved ;  the  ftolution  be- 
tame  white  With  the  additit>n  of  Wa^n 

Experiment  IL  Water  boiI«d  With  the  residue  could 
hot  dissolve  the  smallest  portion  of  it. 

Experiment  ill.  On  the  residue  Wail  poured,  ether  by 
sulphuric  acid^  It  was  quickly  and  completely  (^solved 
by  it* .  This  solution  possessed  the  following  properties ; 

1 .  It  deposited  on  b6dies  that  were  coveted  whh  it  a 
white  sediment  similar  to  lime. 

2^  Wlhen  poured  int^  alkohol  the  dissolved  matter  wa$ 
precipitated* 

ti  3.  But 
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.    3*  But  when  poured  into  Titter  it  was  not  pi^ec^tated) 
and  only  after  the   volatilization  of  the  ether  it  was 

;^p^served  that  the  water  was  covered  with  a  white  shining 
pellicle,  of  a  resinous  appearance. 

Experiment  I V.  On  the  re$:idue  was  poured  concen- 
trated suJpburic  acid.  It  first  assumed  a  red  colour ^  and 
by  degjees  it  dissolved  in  the  acid  with  which  it  formed 

•ja  thick  liquid,  of  a  reddi^h-brown  colour. 

1.  A  part  of  this  solution  was  poured  into  water;  a 
quantity  of  whitish  fiakes  was  instantly  separated,  and 
collected  on  a  filtre. 

2.  These  flakes  being  treated  with  alkohol  were  almost 
.entirely  dissolved  in  it,  and  again  separated  from  it  hf 
the  addition  of  waters 

Experiment  Y.  Nitric  acid  poured  on  the  reridoe 
^wasp  incapable  of  dissolving  it  cold ;  and  it  was  only  aft^ 
A  certain  time,  and  with  the  aid  of  heat,  that  this  acid 
dissolved  a  small  portion  of  it« 

From  these  experiments  it  restklts  th^t  the  substance 
remaining  from  the  solution  of  sandarac  in  alkohol  is  a 
principle  differing  from  resins,  and  that  sandarac  is  a 
composition  of  that  substance  and  resinous  matter.  Tliis 
-residue  has  hitherto  been  thrown  aside  a$  useless  by  ther 
makers  of  varnish  i  as  it  burns  readily »  and  emits  a  smeU 
by  no  means  disagreeable,  the  authc»r  proposes  tc^  intro- 
duce it  as  an  ingtecUent  in  the  composition  of  perfume^ 
for  fumigation* ' 

*    M.  Giese  concludes  with  a  few  directions  relative  to  the 
making  of  a  good  varnish  with  sandarac. 

1,  The  proportions  should  be  two  parts  of  alkohol  tp 
one  of  sandarac* 

2<>  The  sandarac  must  not  be  pulverised* 

^.  The  solution  should  be  made  cold,  and  should  be 
promoted  by  frequent  agitation* 

By 
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1^  obdeirvirtg  these  rales,  the  varnish,  when  applied,  k 
almost  always  prevented  from  becoming  of  an  opaqve 
wkite  in  drying  ;  which  is  occasioned  by  a  portion  of  thft 
fresh  substance,  which,  ni^en  the  sandarac  is  palverised^ 
is  held  in  solution  by  means  of  heat  and  the  aid  of 
resin. 

On  oUagmms  Hydrogen.    By  Professor  Proust. 
From  the  Journal  db  Physique. 

X  HE  memoir  of  the  Dutch  chemists  stiggested  to  me 
the  idea  of  making  a  few  experiments  an  the  gas  ctb- 
tained  by  distillation  from  olive  oil.  If  the  consequences 
which  I  have  ventured  to  draw  from  them  be  not  perfectly 
correct,  they  will  at  least  contribute  to  extend  the  know* 
ledge  of  this  new  order  'of  facts,  and  to  multiply  the 
means  of  studying  them  better. 

I  call  this  gas  oleaginous,  because  I  conceive  that  it3 

.|preat  weight,  its  white,  dull,  smoaky  flame,  its  strong 

.ffmell,  and  in  particular  the  property  of  becoming  lighter 

by  passing  several  times  through  alkohol,  prove  a  simple 

solution  of  oleaginous- vapor  in  carbonic  hydrogen. . 

Even  the  purest  oil  invariably  gives  carbonic  acid  with 
oleaginous  gas.  Berthollet  very  justly  observes,  that  a 
certain  proportion  of  oxygen  must  be  allowed  to  exist  in 
oils,  which  is  likewise  confirmed  by  their  continual  ab« 
sorption  of  it.  Perhaps  some  may  be  inclined  to  class  this 
acid  among  the  principles  of  the  mucilaginous  substance^ 
which  Scheele  separated  from  it  by  means  of  oxyd  of  lead; 
but  if  on  the  .one  hand  the  nature  of  the  ingredients  of 
the  operation  be  considered^  and  on  the  other  that  of  the 

sugar 
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•u^f  of  <Jils,  t  think  it  will 'not*  be  at  all  un!*easdrtabfe  to. 

-!i^pp0f$e  that  this  sugar  is  Entirely  foi'med  by  the  oxyd 

*dfoi*ing  the  boiling.  • 

It  is  free  it&vA  €vei*y  iwstallifc  siibstarice,  for  it  does  not 

•disturb  hydro-sulphurated  water ;  but  ther^  is  a  marked 
distinction  between  it  and  the  other  vegetable  sugars,  as 
it  is  incapable  of  fermenting,  corrupting,  or  becoming 
notiidyi  I  have  kept  three  or  foitr  ounces  ol  it  aboye 
ten  years  }  it  is  of  the  consistence  of  a  very  clear  syrupy 
and  the  hottest  weather  has  .never  lA&de  the  afightest  al- 
teration in  it.  In  short,  I  am  strongly  inclined  to  believe 
that  this  sugar  is  i*athcr  a  new  product  than  a  substances 
separated  from  oils. 

Distilled  oil  exhibits  <ihai*acters  to  which  little  attention 
has  been  given.  It  is  converted  into  vblatitc,  odorous  or 
essential  oil,  by  doubtless  dissolving  a  certain  quantity  of 
carbonic  hydrogen.  The  following  are  some  of  its  pro- 
perties. 

When  heated  with  water  in  a  retort,  a  poi'tion  j^asses 
over  in  distillation »  It  has  a  very  strong  but  disagreeable? 
sinell,  and  is  so  light  as  to  belong  to  the  class  of  volatile  oils^ 

%ince  its  weight  to  that  of  olive  oil  is  only  as  91  to  100. 
It  floats  on  alkohol  which  easily  disolves  iti  It  boils  sia 
soon  as  essence  of  turpentine^  and  if  a  lighted  tap^  bd 
held  to  the  mouth  of  the  matrass^  the  vapor  takes  fire  Iik«l 
tliat  of  the  substance  just  mentioned* 

I  have  not  strictly  examined  the. liquid  acid  which  ac'-" 
companies  distilled  oil ;  I  shall  only  introduce  here  a  fact 
relative  to  its  history*  If  soap  be  distilled  till  the  oil  is 
destroyed,  the  saline  residue,  which  I  ims^ined  would  b€$ 
carbonate,  is  sebate  of  pot-ash.  It  is  crystallisable,  and 
sulphuric  acid  instantly  produces  with  it  that  subtile 
^apor,  denominated  sebaeic  acid.  It  is  converted  into  the 
oleaginous  hydrogen,  which  held  in  isolation  the  artificial 

essentia][ 
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fissential  oil,  of  which  I  spoke  in  the  beginning, ,  JBut  the 
heat  suddenly  sieving  the  portion  of  the  oil  it  contains,  it 
passes  from  the  gaseous  st^te  to  that  of  carbonated  hy- 
drogen, in  the  same  maiiQor  ^s  ethcfji  alkohol,  radical 
vinegar,  essence  of  tm^pentine,  &!c, 

I  shfJl  pqncliide  this  subject  with  an  experiment  mad^ 
by  Rpi|eIIe  in  his  lectures,  J^nd  which  t  likewise  exhibit 
in  mine,  t^ecause,  besides  being  an  agreeable  spectacle, 
the  explanatior^  of  its  causes  i^  <;loaely  connected  w^h 
^e  theory  of  inflan^mations, 

Pour  half  a  spopufql  of  olive  oil  into  a  sniall  brass  cru, 
fiible  heated  to  a  fftint  red^  pr  to  a  certain  degree  which 
the  operator  must  previoi:\s(y  endeavour  to  ascertain.  A, 
large  column  of  white  smoke  instantly  rises  f^om  it  whigh 
takes  fire  at  the  top,  th^t  is^  at  th^  cVistanpe  of  foor  or. 
five  feet  from  the  crucible.  If  on  th«  ^ontrary^  it  takes 
fire  below  near  the  crucible,  the  latter  i^  too  hot.  It  is  * 
necessary  to  wait  a  few  moni>ents,  and  the  phenomenon  i$ 
exhibited  in  all  its  magnificence.  Wax  produces  thei' 
same  efTeot,  b.ut  I  think  th^e  is  less  cex^inty  'V^ith  it  th^ 
with  oij. 

.  On  the  Disax^datim  cf  Iron^    . 

The  most  simple  truths  of  chemistry  are  not  alwajrs 
the  most  easily  explained  ii>  public  instruction.  For  in- 
stance, nothing  is  more  evident  to  the  most  numerous 
auditory,  thai>  the  surcharge  of  oxygen  which  iron  carries 
along  with  it  in  the  experiment  of  the  canon,  because 
there  is  not  a  spectator  who  cannot  ascertain  it  with  his 
own  eyes,  and  perfectly  convince  himself  of  what  is  in- 
tended to,  be  shewn  him.  But  when,  in  the  connection 
of  ideas  and  proofs  you  arrive  at  those  which  relate  to 
the  disoxydation  of  the  above  metal,  you  must  give  up 
facts,  and  ^bstitute  suppositions,  because  the  former  kre"^ 
*  not 
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not  capable  of  being  easily  executed  in  public.  In  very* 
^w  instances  indeed  can  a  degree  of  heat  be  applied  to 
tbe  oxyd  of  iron  sufficierit  to  disoxydate  it,  and  not  even 
to  reduce  it  easily  by  fusion.  But  this  difficulty  'may  be 
partly  surmounted  in  the  following  manner. 

'  Heat  for  the  sp^ce  pf  an  hour  a  mixture  of  an  ounce 
ef  Ioad-stone|  and  two  penny-weights  of  charqcal,  in  a 
small  luted  g^I^ss  retort^  the  luting  of  which  projects  two 
inohes  from  the 'bottom.  It  is  placed  immediately  on  the 
grate  of  the  furnace^  and  its  neck  project^:  from  it 
through  the  door  of  the  fire-place,  closed  with  pieces  of 
brick  and  earth,  which  keep  th^  retort  in  it<«  place.  If 
the  neck  is  not  long  enough  to  rcaqh  into  the  pneumatio 
isessel,  which  for  this  purpose  should  be  a  bowl  or  soup* 
dish,  with  a  plate  of  lead,  perforated  with  holes^  another 
must  be  ffistened  to  it^  and  luted  with  paper  and  paste. 

This  donei)  cover  the  grate  and  the  retort  with  charv 
coaly  with  the  usual  precautions.  By  this  disposition  it 
is  subjected  tq  a  much  more  violent  heat  than  if  it  were 
pkced  on  the  bars.  Carbonic  acid  and  carbonic  oj^d 
may  then  be  obtained  with  the  greatest  facility. 

When  the  retort  is  oekt,  it  is  fouiKl  nearly  filled  w}th  a 
8punge  of  pure  iron,  whioh  assumes  metallic  lustre  if 
rubbed  with  a  polislied  substance.  This  spunge  is  torii 
with  difScuHy :  it  \^  plain  that  there  is  a  contiectipu  of 
all  its  parts,  notwithstanding  their  distance  from  each 
other.  It  takes  lire  with  the  blow-pipe,  and  emits  sparks^ 
The  load-stone  lifts  it  up  entire.  It  may  be  used  for  pro- 
ducing hydrogen  with  sulphuric  ^id>  and  indeed  every 
one  m^8t  be  convinced  upon  touching  it  that  it  is  iron^  re<» 
•tored  to  its  original  state.  As  in  this  operation  carbui^ 
is  formed,  the  solution  of  iron  has  the  bituminous  S9;kell9 
whi<:b  eh^acterises  that  of  br^^i, 
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if,  instead  of  charcoal  of  fir,  blood,  well  washed,  be 
added  to  the  oxyd  of  charcoal,  ammoniacal  carbonate  is 
deposited  in  the  neck  of  the  retort.  I  have  explained  the 
origin  of  this  production  in  my  second  memoir  on  Prus- 
sian blue.  The  solution  of  iron  then  with  potash  yields 
phosphate  at  the  first  moment  of  its  precipitation.  The 
bituminous  smell  of  sokitions  of  brass,  and  likewise  gas, 
may  be  obtained  from  fresh  charcoal  of  blood  ;  if  treated 
with  sulphuric  acid,  it  takes  fire  at  the  mouth  of  the 
matrass.  The  reason  is  so  evident,  that  it  would  be  su- 
perfluous to  give  any  account  of  it. 

Four  inches  of  this  gas  and  one  of  oxygen  do  not  take 
fire  in  the  canon  with  the  charge  of  a  pocket  electroplio- 
rus ;  tieither  is  this  eflect  produced  with  two,  nor  even 
tln'ee  of  oxygen.  My  object  in  these  experiments  was  to 
see  wliether  charcoal  or  oil  would  be  precipitated.  But 
with  four  inches  of  oxygen,  or  equal  parts,  inflammation 
takes  place ;  and  an  agreeable  surprise  is  produced 
when  upon  turning  the  cock  the  gaseous  residue,  instead 
of  being  diminished,  is  found  on  the  contrary  increased  to 
thirteen  or  fourteen  inches.  This  sudden  dilatation  is  at- 
tended with  another  fact  not  less  curious,  the  explana- 
tion of  which  instantly  occurs  to  every  one  who  recollects 
Mongers  observation  on  an  atmosphere  more  dr  less  com- 
pressed. A  cloud  or  thick  fog  fills  the  canon  in  propor- 
tion as  this  residue  escapes  froni  the  compression  in 
which  it  was  before  retained.  Let  us  now  examine  the 
ifeight  inches  of  mixture  augmented  in  bulk  to  thirteen  or 
fourteen  by  inflammation. 

It  is  poured  through  lime-water  to  purify  it ;  and  it  is 
ebserved  scarcely  to  disturb  it,  and  sometimes  not  at  all. 
It  likewise  keeps  up  its  dimensions  to  tlurteen  or  f9urieeu 
inches  within  a  few  lines. 

If  a  light  be  held  to  it,  you  discover  that  it  is  no  longer 
oleaginous  hydrogen.     Its  blue  flame  descends  slowly, 
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and  it  is  oonsumed  without  the  least  detonation.  It  has^ 
besides,  but  very  little  smell,  extremely  different  from  that 
of  oleaginous  hydrogen. 

This  gas  burned  with  oxygen  is  wholly  converted  into 
carbonic  acid,  and  no  longer  affords  the  phenomenon  of 
dilatation,  however  small  may  be  the  quantity  of  oxygen 
that  is  mixed  with  it.  ■ 

The  following  are  the  conclusions  that  I  have  ventured 
to  draw  from  these  results. 

I  think  this  residue  cannot  retain  the  smallest  portion 
of  oxygen  after  inflammation^  otherwise  it  would  burn 
rapidly,  whereas  the  contrary  takes  place. 

Four  inches  of  oxygen  usually  consume  seven  inches 
and  a  half  of  pure  hydrogen  in  my  eudiometer ;  and  as 
the  remaining  gas  in  the  experiment  contained  a  very 
small  quantity  of  carbonic  acid,  the  four  inches  must  have 
consumed  at  least  seven  of  hydrogen,  if  it  was  in  the 
usual  state  of  dilatation  in  which  it  is  kept  by  the  pres- 
sure of  the  atmosphere. 

Four  inches  of  oleaginous  hydrogen  would  therefore, 
according  to  this  calculation,  contain  seven  inches  of 
pure  coiidensed  hydrogen  in  the  space  of  four.  Besides, 
our  residue,  after  the  combustion  of  four  inches  of  olea- 
ginous gas,  is  suddenly  changed  into  13  or  14  inches  of 
carbonic  hydrogen.  It  must  hence  be  concluded  that 
our  seven  inches  of  hydrogeai,  compressed  into  the  space 
of  four,  held  in  solution  a  quantity  of  oil  capable  of  being 
transformed,  by  the  assistance  of  a  powerful  heat,  into  1 3 
or  14  inches  of  carbonic  hydrogen..  I  say  a  powerful 
beat,  because,  in  fact,  that  alone  can  convert  oil  into 
carbonic  hydrogen. 

Hence  I  conclude,  that  when  four  parts  of  oleaginous  gas 
are  inflamed. with  the  same  quantity  of  oxygen,  nothing 
is  actually  burned  but  hydrogen. 

Essay. 
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Essay  on  the  Fecula  of  Green  Plants. 
By  Professor  Proust, 

* 

From  the  Jouhnal  de  Physique. 
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ILAIIIE  Rouelle  was  the  first  that  discovered  in  the 
fecuhi  of  plants  a  substance  analogous  to  the  ghiten  of 
flower.  Since  his  time  the  existence"  of  the  latter  has  not 
appeared  doubtful,  because  there  are  few  chemists  who 
have  not  themselves  ascertained  its  real  characteristics ; 
but  the  fecula,  the  basis  of  which  it  forms,  is,  in  the 
opinion  of  Fourcroy,  only  an  imaginary  substance  ;  or  at 
least  too  superficially  observed  to  be  reckoned  amongst 
the  immediate  products  of  vegetables.  He  even  goes  so 
far  as  to  suppose  that  the  albumen,  an  animal  production, 
which  nobody  before  him  suspected  to  be  in  plants,  is  tlie 

V 

substance  intended  as  a  substitute  for  the  glutinous  part 
of  the  green  fecula. 

-  Are  the  albumen  and  gluten  contained  in  a  combined 
or  separate  state  in  the  juice  of  plants  ?  Such  was  the 
question  I  proposed  to  myself,  and  which  I  shall  en- 
deavour to  resolve  in  this  sequel  to  my  observations  on 
the  System  of  Chemical  Knowledge. 

To  spare  the  reader  the  trou))le  of  referring  to  the 
work,  I  shall  transcribe  the  passage  in  which  the  author 
collects  the  focts,  and  tlie  arguments  from  whioh  he  drew 
his  conclusions.  This  passage  is  the  more  remarkable, 
for  the  contradiction  between  hi'smanner  of  characterising 
other  vegetable  productions,  and  that  of  the  chemists  of 
the  day. 

"  Rouelle,  junior,  who  had  particularly  examined  and 
compared  it  with  animal  matters,  asserted,  that  he  had 
found  it  in  coloured  feculse  ;  and  especially  in  that  call^^d 
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the  green  fecula  of  plants,  But  the  term  fecula,  giyen 
indiscriniinately  to  the  fibrous  matter  contained  in  the 
juice  of  plants,  and  to  thq  starch,  having  led  chemists  to 
consider  theJatter  as  part  of  the  residue  of  solid  vegetable 
substances,  there  is  reason  to  believe  that  it  was  only 
from  analogy,  an4  on  account  of  some  equivocal  proper-r 
ties,  that  Rouelle  imagined  the  green  matter  contained 
gluten  ;  at  least  the  experiments  which  have  been  made 
splice  that  time,  and  those  which  I  have  frequently  re- 
peated on  coloured  feculas,  furnished  no  confirmation  of 
this  assertion  ;  and  no  actual  proof  has  been  adduced  that 
gluten  is  one  of  the  principles  of  the  latter  fecula," 

The  term  fecula,  s^ys  Fourcroy,  given  indismvimatel^ 
to  the  fibrous  m^^tter  contained  in  the  juice  of  plants  and 
to  the  starph,  having  caused  the  latter  to  be  considered  as 
the  residue  of  solid  vegetable  substanceSj^  &c/ 

I  shall  first  remark  that  this  opinion  is  not  correct, 
The- chemists  of  the  present  day  will  certainly  not  agree 
M'ith  M.  Fourcroy,  that  the  confusion  occasioned  by  the 
improper  use  of  words,  of  which  modern  chemists  have 
to  justly  complained,  produced  any  inaccuracy  in  the 
ideas  of  our  predecessors.  Our  instructors  called  things 
by  improper  names,  it  must  be  admitted,  but  they  con- 
founded  them  no  i^iore  than  we. 

Even  at  the  time  when  every  vegetable  deposit  was 
considered  a  fecula,  they  never  were  so  far  inisled  by  the 
resernblance  of  the  narnes  as  to  assimilate  starch  to  the 
residue  of  the  solid  parts  of  plants.  In  the  first  place, 
we  know  of  no  residue  to  which  the  chemists  could  reason- 

» 

p.bly  havp  compared  it:  and,  secondly,  if  any  of  then^ 
h^d  taken  the  green  feculii  for  a  residue,  yet  there  was 
not  one  who  was  pot  perfectly  aware  of  the  difference 
between  this  fecula  or  residue,  and  starch  ;  and  since  nq 
^ych  confusion  appears  in  their  wprks,  it  is  unjust  to  ro-s 

pvo^iph 
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proach  them  with  it ;  for  it  will  be  sufficient  to  look  into 
ihosie  of  llouelle,  Macquer,  Bauin6,  Sage,  Parmentier, 
&c.  to  be  convinced  that  the  word  fecula  never  led  those 
lauthors  into  assimilations  so  contradictory  to  their  judg- 
ment, as  that  of  ranking  under  one  head  green  fecula, 
the  residue  of  solid  particles  and  starchy  substances. 

We  shall  now.  pass  to  the  green  fecula,  and  will  ven- 
ture to  assf^rt,  that  in  the  laboratories,  \i\  pharmacy,  and 
still  less  by  a  chemist  so  celebrated  as  Rouelle  for  accuracy 
of  investigation,  the  broken  stalks  of  green  plants  were 
never  confounded  with  the  beautiful  soft  liquid  expressed 
from  their  leaves,  with  that  emulsive  product,  which, 
whilst  fresh  may  be  strained  through  a  cloth,  ^nd  which 
by  i^  fjL^i^essive  fineness  and  the  brilliancy  of  its  colour, 
so  far  surpasses  herbaceous  filaments. 

Besides,  if  the  fecula  were  a  substance  homogeneouji 
with  the  rest  of  the  plant,  if  it  were  only  a  portion  tfeat 
differed  from  the  remainder  merely  in  being  more  bruise<}> 
would  not  trituration  be  sufficient  to  convert  that  re- 
mainder into  ferula  ?  When  the  pestle  bruises  a  fresh 
herb,  it  destroys  its  texture,  but  does  npt  pulverise  it* 

This  contusion  is,  in  soinc  instances,  so  perfectly  difi* 
ferent  frojn  a  dry  pulverisation,  that  its  fecula  can  by  no, 
means  be  compared  with  a  humid  powder.  If  yoiH  crusb 
^n  aqueous  juicy  plant,  for.  instance  a  seduvi,  with  a 
roller,. on  marble^  the  juice  expressed  will  afford  fecula. 
It  is  not  to  trituration  that  a  fecula  owes  its  silky  soft« 
ness,  the  impalpability  which  disticiguisbes  it  from  pow« 
der;  it  is  in  its  nature  molecular,  and  qiay  even  be 
crystallized  in  the  fibrous  interstices  in  which  it  is  de- 
posited by  vegetation,  •      . 

Roi^eUe  asifi^r^,  says  Foiijrcroy,  that  feculsB  contain  a 
principle  similar  to  aninjal  matters,  &c,     Rouelle  went 

farther : 


70  On  the  Fecula  of  Green  Plants. 

ferther  r  not  satisfied  with  simple  assertions,  he  proved  it 
Hot  by  analogy  or  equivocal  properties,  but  by  a  series  of 
convincing  facts,  by  results  which  combined  the  princi- 
pal characteristics  then  known,  oiid  even  still  known,  to 
«xist  in  animal  substances.  Whence  could  Rouelle  other- 
wise have  drawn  his  analogy,  to  compare  as  he  did  green 
fecula  to  the  gluten  of  m' heat  ?  What  have  those  two 
products  in  common  in  their  appearance,  that  can  lead 
to  comparisons  between  them  ?  To  discover  points  of 
Ifesemblance,  it  was  n,ecessary  to  examine  their  compo- 
sition, th^ir  chemical  properties,  and  that  was  what  this 
laborious  chemist  actually  did.  It  was  the  approxima- 
tions deduced  from  analysis  that  served  as  the  basis  of  the 
jwemoir  he  presented  on  green  fecula,  and  of  which  no 
inention  is  made  in  the  System  of  Chemical  Kn&wledge ; 
doubtless,  because  its  illustrious  author,  convinced  in  his 
own  mind  that  Rouelle  confounded  albumen  with  gluten, 
conceived  that  an  account  of  his  mistake  was  of  no  im- 
portance to  the  history  of  chemistry, 

Rouelle  however  foutid  in  the  fecula  of  sorrel  a  pro- 
duct, possessing  in  such  a  powerful  degree  the  chemical 
properties  of  albumen,  that  he  used  it  as  a  powerful  ar- 
gument, for  calling  the  attention  of  his  age  to  a  substance 
so  nearly  resembling  an  animal  production.  As  he  after- 
wards extracted  it  from  a  plant,  which  according  to  Fou- 
croy  furnishes  not  the  least  vestige  of  albumen,  it  can- 
not now  be  denied  any  more  than  it  could"then,  that 
Rouelle  first  discovered  in  juices  and  green  feculse  a  pro- 
duct, which  if  it  cannot  be  called  albumen,  yet  so  per- 
fectly possesses  all  the  properties  that  have  exclusively 
called  the  attention  of  chemists  to  the  latter,  that  it  ap- 
pears equally  entitled  with  albumen  itself  to  distinctioa 
in  tlie  history  of  their  discoveries. 

To 
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To  the  same  penetration  and  the  iaipulse  of  that  genius 
which  led  to  these  discoveries,  he  was  indebted  for  that 
of  the  astonishing  similarity  between  caseum  and  gluten^ 
after  they  have  both  undergone  the  kind  of  fermentation 
which  transforms  them  into  that  cellular,  odorous  and 
savory  composition  called  cheese.  In  this  extraordinary 
result,  gluten  more  nearly  resembles  the  other  the  more 
carefully  it  has  been  washed.  Macquer,  who  ascribes 
part  of  these  changes  to  a  residue  of  starch,  bad  not  ao 
accurate  idea  'of  the  subject ;  starch,  a  substance  always 
inactive  in  fermentation,  either  of  bread  or  bcer^  and 
even  in  germination,  would  only  tend  to  retard  that  of 
gluten,  and  consequently  could  only  partially  destrov 
those  chnracters  whence  Ilouclle  deduced  the  analog^'  of 
those,  two  products. 

And  even  tlieir  analysis  far  exceeds  the  limits  assigned 
them  :  for  when  gluten  has  exchanged  its  state  as  an  insi- 
pid and  viscous  mucilage  for  tl>e  cheesy  state ;  when  it  has 
passed  through  all  those  degrees  of  fermentation  necessary 
for  arriving  at  that  state,  it  is  found  equally  impregnated 
with  those  sharp  and  burning  salts  which  constitute  tlie 
principal  recommendation  of  Roquefort  cheese ;  salts 
which  have  no  connection  with  what  is  added,  and  which 
are  found  equally  powerful  in  the  cord  after  being  washed, 
and  left  to  ferment  of  itself. 

In  the  cheese  of  gluten,  in  fact,  as  in  that  of  animals, 
pot-ash  and  sulphuric  acid  lead  us  to  recognize  the  ammo- 
niac and  vinegar  which  Vauquelin  discovered.  Can  then 
ammoniacal  acetate  be  one  of  the  seasoning  ingredients  of 
cheese  ?  I  only  know  that  alkohol  applied  to  the  strongest 
cheese  deprives  it  of  all  taste.  An  analysis  undertaken 
on  that  principle  might  furnish  curious  results  \  but  let 
us  return  to  green  feculse ;  let  us  examine  them  by  the 

lights 
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» 
lights  (rf  modern  chemistry,  and  let  ns  in  partictikr  en* 

deavour  to  discover  whether  albumen  actually  exists  where 

Beccari  and  Rouelle  discovered  gluten. 

Green  Fecula* 

I.  Heat  produces  a  change  in  fecula  capable  alone  of 
giving  it  a  decisive  character  as  to  its  nature.  1  allude  to 
that  concrescibility  of  which  there  are  few  examples  among 
vegetable  products ;  to  that  agglutination  which  attaches 
its  particles  to  each  other,  and  gives  it  the  appearance  of 
a  cheesy  curd.  Although  fecula,  before  this  change,  may 
be  easily  strained  through  a  cloth,  it  cannot  after  being 
lieated ;  a  particular  kind  of  crispation  has  deprived  it 
of  its  tenuity  ;  but  heat  does  not  coagulate  the  fibrous 
texture ;  in  this  respect  the  fecula  has  not  the  least  re- 
semblance to  the  broken  stalks  of  green  plants. 

II.  The  fecula  separated  from  the  juices  by  filtration, 
acquires  in  drying  an  elastic  and  horny  consistence.  It 
is  softened  with  difficulty  in  hot  watier  ;  but  it  does  not 
become  perfectly  soft  ieven  in  a  month  ;  notwithstanditig 
the  moisture,  it  preserves  its  horny  quality.  If  bent,  it 
ireturns  to  its  position  j  but  absolutely  refuses  to  crimible  : 
these  are  qualities  scarcely  remarked  at  all  in  the  dried 
Woody  pulp. 

The  feculae  of  green  and  white  cabbages,6f  cresses,  of 
hemlock,  &c.  do  not,  however,,  lose  their  property  of 
coagulating  by  heat.  If  into  water  heated  to  between  50 
and  60  degrees,  you  plunge  two  corresponding  matrasses, 
one  with  diluted  fecula,  and  the  other  with  the  water  and 
white  of  egg,  the  fecula  hardens  and  coagulates  in  flakes, 
such  as  are  seen  in  a  juice  set  upon  the  fife  to  clarify  ; 
but  at  that  temperature  ^he  albiuiien  does  not  even  lose 
its  transparency. 
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III.  The  green  fecula  is  nearly  of  the  same  weight  as 
water,  for  that  of  plants,  which  are  not  acid,  often  re* 
quires  more  than  eight  days  to  settle. 

Intb  three  glasses,  of  equal  dimensions,  pot  fecula, 
washed  and  diluted.  To  the  first  add  a  small  quahtity  of 
alkohol,  a  few  drops  of  acid  to  the  second,  and  place  the 
third  between  the  other  two,  for  the  purpose  of  compari* 
son.  The  two  first  are  completely  preci|)itated  in  less 
than  half  an  hour,  whilst  the  precipitation  of  the  third  is 
scarcdy  begatl ;  thus  alkohol  and  acids  are  capable  of 
coagulating  ther  fecula,  but  have  not  the  same  effect  on 
the  woody  residue. 

IV.  One  hundred  parts  of  the  df i^  fecula  of  hemtock^ 
yield  to  alkohol  15  or  16  <tf  green  resin.  When'  taken  out 
of  the  irepeated  infusions  to' whicli  it  must  be  subjected, 
it  remains  of  an  e&rthy  grey  colour,  and  alkohol  is  inca- 
pable of  bleaching  it.  Sage,  who  was  perfectly  ac- 
quainted with  feculs,  found  that  some  yielded  one-third 
of  their  weight  in  resin ;  to  separate  it,  they  must  b^ 
dirdwn,  moistened,  into  spirit  of  wine,  which  penetrates 
and  attacks  them  on  all  sides ;  but  this  is  efibcted  with 
much  greater  difficulty  when  they  have  been  rendered 
hAitTky  by  desiccation. 

TO  B£  CONCLUDED  IN  OUR  NEXT* 
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Method  of  preparing  muriatic  Ether  with  simple  Jcid, 
By  M.  Basse,  Apothecary  at  Hameln, 

From  ScH£R£K*s  Journal  der  Chemie. 


Ml 


.ELT  marine  salt  in  a  crucible,  and  keep  it  in  fusion 
an  hour,  or  till  the  whole  of  the  water  of  crystallization 
be  dissipated.     Put  twenty  ounces  of  this  salt  into  a  tu- 
bulated retort,  adapt  to  it -a  curved  tube,  and  plunge 
Vot.  in, — Second  Series.  L  tho 
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the  tube  to  the  bottom  of  a  bpttle  with  two  necks^  into 
vrhich  have  been  poured  ten  ounces  of  alkbhol,  marking 
100  on  Richter^s  alkoholimeter.  (This  alkcdiol  must  be 
pi'epared,  by  mixing  in  a  retort  three  parts  of  highly 
rectified  spirit  of  wine  with  one  part  of  pot-ash,  melted 
and  pulverized,  whilst  hot,  and  it  is  distilled  till  di- 
minished one  half.)  When  the  whole  is  well  luted,  pour 
into  the  retort,  in  quantities  of  half  a  penny  weight  at  a 
time,  ten  ounces  of  highly  xioncentrated  sulphuric  acid. 
After  each  introduction  of  acid,  close  the  tube  carefully^ 
find, put  in  no  more;  fresh,  acid,  till  the  salt  has  quite 
ceased  bubbling.  The  cork  of  the  othevmeck  of  the.bot+ 
tie  must  be  taken  out  frpm  UtO^  to  tim?*,  to  suffer  the  air 
condensed  above  the  alkohpl  tQ-esc/ipQ. 

.After  all  the  acid  is  introduced,  pj^ce  the  retort  cm  a 
sand  bath,  and  heat  it  gradually  till  al]  th^  muriatic  acid 
be  expelled.  During  this  part,  of  the  operation  c^ye  must 
be  taken  frequently  to  cool  the  bottle  containing  the  alT 
kobol  by  wrt^pping  a  wet  cloth  round  it,  /    .  > 

The  alkohol  thus  charged  with^acidj,  is  then  put  into  ^ 
retort  and  distilled  to  on^  half,  Shake  the  distilled  liquid 
with  a  sufficient  quantity  of  alkaline  ley  to  caf^-y  off  the 
acid,  decant  the  supernatant  portion  which  is  e^ter,.  and 
keep  it  in  bottles  well  corked,  From  the  above-men- 
tioned  quantities,  two  ounces  and  a  half  of  ether  are 
usually  obtained. 

M.  Basse  asserts  that  by  operating  with  thermoxyda^ted 
jnuriatic  acid,  light  alkoholic  ether  can  never  be  obtained, 
but  only  a  heavy  oleaginous  ether  which  instead  of  flo^t^ 
ing  on  water  falls  to  the  botton^  of  that  liquid, 
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Paris* 

Philomathic  Society. 


M. 


.  TOURDES,  Professor  of  the  School  of  Mfedicin^ 
at  Strasburg,  last  year  announced  that  the  fibre  of  blood, 
separated  from  the  lymph  and  aqueous  humour,  nearly 
pure,  coagulated,  and  still  retaining  a  beat  equal  to  '60 
degrees  of  Reaumur^  exhibited,  when  submitted  to  tlie 
;action  of  the  Galvanic  pile,  lOii  actual  contraction,  per« 
ceptible  with  a  magnify ii[g  glass. 

This  observation,  extremely  important  for  the  study 
of  physiology,  was  calculated  to  excite  the  attention  of 
persons  interested  in  that  science ;  yet  it  remained  in  a 
Jiind  of  oblivion  till  M.  Circaud,  a  student  of  medicine 
at  the  School  of  Paris,  made  the  san>e  remark  with-. 
aut  knowing  that  it  had  been. already  anaoun<:ed.  He 
therefore,  bestowed  the  utmost  attention  on  his  ex* 
periments,  and  exhibited  before  several  naturalists,  and 
physiologists,  the  discovery  which  be  imagined  he  bad 
made* 

Some  of  the  members  of  this  Society  have  actuaUy 
witnessed  this  manifest  contraction  of  the  fibre,  obtained 
from  the  blood  of  an  ox  killed  a  few  minutes  before.  The 
contraction  of  the  coagulated  mass  was  visible  to  the 
naked  eye  ;  a,nd  the  movement  was  perfectly  similar  t^ 
that  observed  in  the  muscular  fibres. 

The  pile  was  composed  of  .60  disks  of  zinc,  as  many 
of  copper  and  pieces  of  cloth,  impregnated  ^yith  a  solu- 
tion of  muriate  of  soda.  The  fibre  was  at  the  heat^  of 
about  32  or  33  degrees  of  the  centigrade  thermometer. 
The  contraction  lasted  about  ^Q  seconds,  after  which  it 

L  2  entirely 
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entirely  ceased.  This  experiment  did  not  succeed  the 
two  first  times  that  it  was  tried. 

Mr.  Mushett  some  time  since  announced  that  iron,  sub- 
mitted to  the  action  of  heat,  in  a  close  crucible,  was  con- 
verted into  steel,  and  melted ;  and  that  it  might  then  be 
poured  off.  He  attributed  this  alteration  to  a  combinib- 
tion  of  carbon,  proceeding  either  from  carbonie  acid  de- 
comiK)sed  by  iron  at  that  powerful  degree  of  heat,  o^ 
from  charcoal  reduced  to  gas,  and  introduced  into  the 
inside  of  the  crucible.  —  M.  Collet  Descotils,  in  order  to 
satisfy  the  doubts  that  might  be  entertained  of  the  above 
circumstance^  so  contrary  to  M.  Clouet^s  experiments  on 
the  conversion  of  iron  into  steel  by  calcareous  carbonate, 
and  M.  Guvton's  on  the  same,  by  means  of  diamond, 
determined  to  repeat  Mr.  Mushett's  experiments. 

Three  experiments,  made  with  every  possible  precaur 
tion  to  separate  the  iron  from  every  substance  of  the  na- 
ture of  charcoal,  convinced  M.  Collet  Descotils  that 
whenever  that  was  the  case,  the  nature  of  the  iron  was 
not;  changed,  and  that  when  steel,  was  formed  it  was  only 
by  accident.  He  likewise  observed,  that  iron  is  by  np 
means  so  difficult  to  be  melted  as  has  hitherto  been  ima- 
gined, having  found  that  it  ran  in  a  very  short'  time  ia 
all  his  experiments. 

Society  of  ArU  and  Sciences  at  Utrecht. 

This  Society  has  proposed  the  following  pri2e-question 
for  the  year  1803.  —  What  is  the  true  nature  of  electric 
matter  ?  Is  it  a  compound  ?  What  are  the  chemical 
changes  that  it  undergoes  when  united  with  other  bodies, 
and  those  which  it  produces  in  those  bodies. 

The  prize,  which  is  to  be  adjudged  on  October  1 , 1  BOSf 
consists  of  30  ducats ;  and  memoirs  are  to  be  addressed  to 
Dr.  Luckman  at  Utrecht. 

Dublin 
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J>ublin  Secteii/. 

Premiums  were  lately  i^judged,  by  the  Dublin  Society, 
to  Mr.  Johu  Templeton,  of  Belfast ,  and  Dr.  Scott,  of 
Dublin,  for  the  discovery  of  native  Irish  plants,  ilot  hU 
therto  described  in  any  botanical  work.  To  the  former 
gentleman  a  premium  was  awarded  for  the  discovery  of  a 
new  species  of  rose,  found  in  different  parts  of  the  coun- 
ties of  Down  and  Derry  ;  and  to  the  latter,  for  the  dis- 
covery of  two  species  of  mosses  growing  on  rocks  in  the 
Vkinity  of  Balbrigan,  county  of  Dublin ;  the  first  so 
near  the  sea  as  to  be  covered  by  it  at  high  tides,  the  other 
gr-owing  among  the  mountains  southward  of  Swadlinbar^ 
on  the  banks  of  a  rivulet,  th«  soil  of  which  was  formed 
from  jdecayed  argillaceous  schistus ;  and  likewise  for  hif 
discovery  of  a  vegetable  substance  found  growing  in  de« 
taehed  Jime-stones  in  the  bed  of  a  rivukt  in  Queen^s 
county. 

The  Museum  of  tliis  Society,  in  addition  to  the  col- 
lection n[M)re  inimediatoly  connected  with  the  great  na- 
tional objects  of  that  body,  is  daily  augmenting  by  tii^ 
contributions  of  its  members  and  others,  so  as  already  to 
present  a  collection  of  natural  and  artificial  curiosities^ 
highly  interesting  to  the  mineralogist,  naturalist^  and  an- 
tiquary. Some  very  curious  additions  were  lately  made 
to  it  by  Sir  Walter  Synnot  and  the  Honourabfe  Captain 
Stratford  j  the  former  having  presented  the  Society  with 
some  Etruscan  vases,  several  Roman  lamps,  sacrificial 
vessels,  coins,  &e.  5  together  with  several  rare  curiosities 
in  South  S^a. Cloth,  and  natural  history*  An  Anas 
Egyptiaca,  or  Egyptian  goose,  in  high  preservatioft,  has 
been  acknowledged  from  the  latter  gentleman. 
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Intelligence  relating  to  Arts,  Mamifactiires^  &Ce» 

Ta?ming, 


R.  Davy,  Professor  of  Chemistry  in  the  Royal  In- 
stitution of  Great  Britain,  in  a  paper  lately  read  to  the 
Royal  Society,  has  described  the  processes  usual  in  the 
art  of  tanning,  entered  at  large  into  a  chemical  investi- 
gation of  the  nature  of  the  agents  employed  in  the  pro- 
cess, and  detailed  a  number  of  ingenious  experiments, 
undertaken  expressly  for  the  purpose  of  ascertaining  the 
mode  of  their  operation, 

Agriculture. 

A  course  of  lectures,  explaining  the  application  of  the 
principles  of  chemistry  to  the  various  operations  of  agri- 
culture, has  been  prepared  by  Mr*  Davy  ;  and  the  intro- 
ductory Jecture  has  been  read  before  the  boards  at  their 
hcnise  in  Sackville-slreet. 

Destiiiction  of  Bugs. 

Numerous  methods  have  been  employed,  and  many  of 
them  with  very  little  or  no  effect,  for  the  destruction  of 
those  troublesome  insects — bugs.  M.  Gatte,  an  apothe- 
cary of  Como,  has  discovered  a  mixture,  which  is  re- 
commended in  preference  to  every  other,  as  capable  of 
destroying  not  only  the  insect  itself,;  but  also  the  nrts. 
This  composition  is  tincture  of  cantharides,  prepared 
tv'ith  an  ounce  of  good  alkohol  and  two  penny-weights  bt 
cantharides.  An  infusion  is  made  of  these  two  sub- 
stances cold,  at  least  twenty-four  hours,  and  in  a  glass 
Tessel,  well  closed,  and  shaken  from  time  to  time.  This 
tincture  must  not  be  filtered,  and  must  be  shaken  wberi^ 
Used,  that  the  sediment  may  be  mixed  with  the  liquor. 
It  is  sufficient  to  dip  a  brush  in  it,  and  to  rub  the  places 

to  which  the  insects  retire. 

Stereotype 
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Stereoii/pe  Printing. 

Earl  Stanhope  has  lately  been  much  employed  in 
brirging  to  perfection  an  improved  mode  of  printing.  His 
invention,  though  in  some  respects  similar  to  the  French 
stWeotype,  is  said  to  be  very  superior  to  it,  with  regard 
to  neatness,  accuracy,  and  cheapness. 

Aerostation. 

It  is  said  that  the  art  of  guiding  air-balloons  has  been 
lately  discovered  at  Berne,  in  Switzerland  ;  and  that  an 
experiment  had  been  made  of  it  near  Seedorf,  which  is 
shortly  to  be  repeated  in  England,  the  secret  of  the  dis^ 

covery  having  been  purchased  by  a  native  of  tliis  countty. 

* 

Patent  Lamps. 

Messrs.  Smethurst  and  Paul,  who  have  just  obtained 
the  King's  Patent  for  lamps-^md  reflectors  made  on  a  new 
principle,  hhre  lately  made  an  experiment  of  fheir  in- 
vention in  New  Bond-street.  From  the  increased  quan- 
tity of  light  which  they  afford,  and  the  more  equal  man* 
ner  in  which  it  is  distributed,  this  invention  promises  tp 
be  of  great  public  utility. 


ZAst  of  Patents  Jbr  Inventions y  iCc. 
(Continued  from  Vol.  II.  Page  472.) 

VV  iLLiAM  Bainbridge,  of  Little  Queen-street,  I.in- 
coln's-Inn-Fields,    Middlesex,    Musician ;    for  improve-^ 
ments  on  the  flagelet  or  English  flute. 
Dated  April  1,  1S03. 

William  Boond,  of  Manchester,  Lancashire,  Cotton- 
manufacturer  ;  for  a  new-invented  manufacture  of  mixed 

and 


to  List  ^  Patem^ 

and  coloured  cotton-velyets^  vdveteens,  vclverets^  thkk- 
sets,  cords,  and  other  cotton  piece  goods,  commooly  cali^ 
ed.ftistians.     Dated  April  5  >'  1803. 

RicHATiD  Francis  Hawkins,  of  Wt36iwicb,  Kent, 
Gentleman ;  for  a  method  of  applying  a  certain  pover  to 
the  working  of  ships  and  other  windlasses,  ship  and  other 
winches,  cranes,  and  odier  purposes,  to  which  the  same 
bath  never  before  been,  employed.    t>ated  April  5,  1805. 

John  Leach^  of  Merton  Abb^ey^  Swrey,  Caltco-prin- 
,ter ;  for  improrements  on  steam-engfoe  boilers ;  wUcii 
improvements  are  applicable  to  b^bilers  in  general. 
Dated  April  7,  1803.  4        . 

Banxel  Paulin  Davis^  «f  Bloomsbuiy-sqware,  Mid- 
dlesex ;  for  a  method  of  cleansing  and  sweeping  chiJa- 

meB.    Dated  April  11,  180S. 

•■  «  • 

John  Tobd,  of  Bolton,  Lancashire,  Coiton^spinner; 
"for  a  taetbod  of  weaving  and  manufacturing  woollen, 

cotton^  Bnen,  silk,  and  worsted  cloths  or  stufli ;  and  also 

certain  improvements  on,  and  additions  to,  the  machitiea 
'  used  in  weaving,,  by  means  of  looms  wrought  by  wativ^/ 

steam-engines,  or  any  other  power,  ^ 

Dated  Apjil  J  4,  1803. 

WiuiAM  HoRROCKs,  of  StockpoTt,  Cheshire,  Cott<m~ 
manniacturer ;  for  improvements  on  the  loom  {atmmmmg, 
of  cotton,  and  other  goods,  by  steam  or  water. 
Dated  April  20, .  1 803; 

SkMU£L  Day,  of  Charter  House  Hinton^  Sofnerset-- 
^  shire^  Stquire ;  for  an  engine  or  time-piece,  which  he 
denominates,  **  The  JVaickTnan^s  Noctuarjf^  and  Labourer's 
Regulator.'*    Dated  April  20,  1*03.    ^    h 

Jam£s  Hall,  of  Mellor,  iu  the  parish  of  Glossop^ 
Derbyshire,  Weaver ;  for  improvements  upon  looms. 
Dated  April  27,  1808. 
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Specification  of  the  Patent  granted  to  William  Speer,^ 
gf  t^ie  City  of  Dublin  j  Esquire ;  for  an  Impr&oement  in 
the  Constrtiction  of  HjJdrometerSi, 

Dated  Auguiit  2,  l%02* 

J.  O  all  to  whom  these  pi'esents  shall  coiiie;  &C9 
Kow  KNOW  YE,  that  in  compliance  with  the  said  proviso^ 
i  the  said  William  Speer  do  hereby  describe  and  fttcer-* 
taia  the  nature  of  my  said  invention  and  impRT'ementy 
and  the  manner  in  which  the  same  is  to  be  performedi 
that  is  to  say :  I  coiistruct  my  hydrometer,  as  usual,  of 
a  ball,  or  hoildW  metallic  part,  to  which  is  afiixed  4 
short  stem  with  a  load  or  weight,  and  diametrically 
opposite  a  longer  stem  for  the  purpose  of  gradui^tion* 
The  figures  and  dimensions  of  those  several  parts  may  bo 
Varied  according  to  the  welUkoown  principles  of  tins  igt- 
strument ;  but  the  peculiar  advantages  of  my  in^jpffore* 
meat  consists  in  the  figure  and  method  of  graduating  tb« 
stem  ;  by  means  of  which  the  gradations  of  strength  0|f 
spirits  at  any  known  temperature  can  be  seen,  at  once. 
Vol.  IIL-*-*S£cond  Ssaiss.  M  b/ 
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by  immersion  of  the  instrument,  without  the  necessity  of 
changing  weights,  by  trial,  or  making  any  computations, 
or  refering  to  any  tables  or  sliding-rulc,  oi*  other  instru- 
ment whatever.  I  accomplish  these  purposes  by  con- 
structing the  upper  stem  in  the  form  of  a  polygonal 
prism,  of  such  dimensions  that  the  whole  of  the  said  stem 
shall  float  above  the  surface  of  the  water^  at  the  tempe- 
rature of  thirty-five  degrees  of  the  thermometer  of  Fahren- 
heit, Ai\d  the  surface  of  the  water  shall  intersect  the 
lowest  line  of  graduation  upon  one  of  the  faces  of  the 
prism.  And  upon  the  said  face  I  mark  lines  of  gradua- 
tion at  the  several  stations  to  which  the  instrument  has 
been  found  to  be  immersed,  and  to  float  in  known  mix- 
tm'es  of  water  and  ardent  spirit,  at  different  strengths, 
at  the  temperature  of  thirty-five  degrees  aforesaid,  abov^ 
or  under  proof,  up  to  the  strongest,  which  can  be  pro- 
duced by  distillation.  And  I  mark  the  said  graduations 
on  the  stem  by  numbers,  'denoting  the  ultimate  results  or 
strengths  commonly  kfiown  by  the  term  per  centageSy 
which  said  results  have  heretofore  been  ascertained  by 
computation  instead  of  direct  inspection,  as  is  done  by 
the  instrument  with  my  improvement.  And  further,  iii 
'explanation  of  the  term  per  centage^  I  here  observe,  that 
a  spirituous  liquor  is  said  to  be  ten  per  cent,  or  any  other 
given  cjuantity  over  hydrometer-proof,  when  it  is  so 
string  that  one  hundred  gclltons  of  the  said  spirit  will  ad>. 
faiit  of  an  addition  of  ten  gallons  of  water  to  reduce  it  to 
the  strength  of  proof,  and  it  is  said  to  be  ten  per  cent, 
under  proof  when  one  hundred  gallons  of  the  spirit  con- 
tctins  ten  gallons  more'of  water  than  the  same  quantity  oF 
proof-spirit  contains.  And,  lastly,  I  engrave  at  the  uto- 
ptr  end  of  the  said  face,  the  figures'  35,  to  denote  that 
the  graduations  on  that  face  of  the  prism  are  applicable 
to  spirits  at  that  temperature,    or  riumber  of  degrees. 

And 
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And  moreover,  upon  tb*  next  contiguous  face  of  the 
prism,  I  form  and  apply,  by  the  means  aforesaid,  a  si- 
niilar  graduation  for  an  higher  temperature,  such  for 
example  ^s  the  temperature  of  forty  degrees.  And 
again,  upon  the  face  or  side  next  contiguous  to  the  last- 
mentioned  face  or  side,  I  form  and  apply  a  similar  gra- 
duation for  a  still  higher  temperature,  such  for  example 
as  the  temperature  of  fifty  degrees ;  and  in  this  manner 
I  graduate  the  several  faces  of  my  stem,  so  that  the  face 
last  graduated  shall  be  applicable  to  the  highest  ordinary 
temperature,  us  for  example  seventy  degrees.  The 
number  of  sides  of  the  polygon  may  be  greater  or  less, 
according  to  the  number  of  temperatures  respectively,  to 
which  the  determinations  are  required  to  be  made ;  but 
I  adopt  and  recommend  eight  sides  as  the  best  adapted 
for  the  general  purposes  of  revenue  and  commerce,  so 
that  each  side  shall  bear  a  scale  of  per  centages  of  spirit, 
differing  in  temperature,  by  tVo  degrees,  namely,  be- 
ginning at  35  degrees  and  ending  at  70  degrees.  And  to 
prevent  any  error  which  might  possibly  arise  from  an  un- 
skilful operator  reading  off  the  strength  upon  a  wrong 
face  of  the  instrument,  I  apply  to  the  stem  a  small  index, 
which  embraces  the  same,  and  can  be  slided  upwards 
and  downwards  to  any  part  thereof,  so  as  to  point  at  the 
proper  division.  This  index,  which  is  of  a  different  co- 
lour from  the  stem  itself,  constittites  part  of  the  weiglit  of 
the  iftstrument  above  the  fluid,  but  it  is  by  no  means  a 
trial  weight,  for  it  is  put  on  from  the  indication  of  tem- 
perature before  the  instrument  is  immersed  at  all.  And 
farther,  although  it  is  very  easy,  from  the  contiguity  of 
the  divided  faces,  for  each  temperature  upon  the  eight- 
sided  instrument  to  read  the  result  for  the  intermediate 
temperatures  to  a  degree  of  precision  fully  adequate  to 
the   purposes  of  revenue  and  trade  ;   I  do  nevertheless 

51 2  make 
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make  and  apply,  as  an  addition  to  the  said  improved  in-> 
strumenty  (to  be  us^d  or  not,  at  thp  pleasure  of  the  ope-> 
rator,)  two  other  indexes^  which,  being  lighter  than  th^ 
6rst-iiientioned  index ,  do  cause  the  instruqaent  to  dbeT^ 
the  strengths  at  two  equal  intermediate  temperatures  be- 
tween tbos^  marked,  upon  any  contiguous  face  of  the  ge«» 
neral  scale.  Thus,  for  example,  supposing  the  tempera- 
ture fifty  degrees,  nothing  farther  would  be  requi|*ed  but 
to  place  the  index  No.  1  on  the  side  marked  fifty,  and 
immerse  it  in  the  AukI,  of  which  it  will  at  once  shew 
the  strength ;  but  if  the  temperature  be  51  or  52,  I  use 
the  next  lighter  index,  marked  No,  2,  which  will  cause 
the  graduations  to  indif:ate  strengths  for  the  temperature 
514 ;  or  in  case  the  temperature  had  been  53  or  54,  then 
the  indpx  No.  3  would  have  been  to  be  applied,  and  the 
said  face  would  thqn  indicate  strengths  for  the  tempera- 
ture 53 r»  so  that  the  result  by  the  instrument  will  be  true 
for  the  intermediate  temperatures  within  half  a  ^gree  ; 
and  even  this  small  difference,  if  attended  to,  or  thought- 
of  any  importance,  ipay  be  obtained  by  holding  the  jar 
containing  the  spirit  a  few  moments  in  the  hand, 

And  in  the  construction  of  <^n  instrument  for f the  im- 
mediate purposes  of  revenue  and  trade,  I  do  recommend,' 
jand  in  practice,  make  the  graduations  on  the  stem  to  com-  - 
prebend  only  those  per  centageSf  or  strength,  which  are 
piet  with  in  the  spirits  usually  dealt  in  in  commeree, 
instead  of  beginning  ipy  graduations  as  low  as  water,  near 
which  strength  no  spirits  iare  made  or  sold ;  or  of  carry- 
ing the  said  graduations  up  to  the  very  highest  aIc<^ol, 
which  is,  comparatively,  an  article  of  little  sale  or  trans- 
fer. By  which  means,  I  render  ipy  instrument  qtore 
convenient,  and  the  divisions  more  open  -  and  close. 
And  with  regard  to  the  higher  or  lower  strengths  I 
wpiild  repQmmend  apoth^r  stein  to  be  applied  to  the  same 

instrument, 
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m$trument|  as  hereinafter  described*  And^.  lastly ,  in 
this  my  new  improvement  of  the  hydrometer,  ^od  the 
method  of  graduating  the  same,  since  I  do  not  confine 
myself  to  the  number  of  sides  in  the  prism,  or  stem,  but 
make  them  as  numerous  as  the  intended  precision  of  ex-» 
periment  may  require,  I  do  also  apply  the  same  method 
of  graduation  to  a  cyiindrical  stem,  which  (as  mathe* 
maticians  well  know,)  may  be  considered  as  a  prisma 
with  an  infinitely  great  number  of  sides.  In  this  couit 
$truction  my  lines  of  division,  beginning  from  the  lowest 
point,  (as  for  water  at  thirty-five  degrees),  are  passed 
obliquely  upwards  round  the  stem,  and  intersect  certain 
straight  lines  drawn  at  equal  distances  from  each 'other 
up  the  9tem,  which,  by  their  intersection  with  the  for^ 
mer  oblique  lines,  afford  certain  points  of  graduation 
winch  answer  to  the  several  temperatures.  And  by  this 
means,  when  the  temperature  is  known,  the  immersipn 
of  die  instrument  will  shew,  by  the  intersection  of  the 
surface  of  the  fhiid,  and  one  of  the  oblique  lines  on  the 
very  line  of  that  known  temperature,  what  may  be  the 
strength  of  the  spirit.  Or,  otherwise,  I  make  the  stem 
of  any  figure  whatever,  of  equal  dimensions  throughout 
its  length,  and  instead  of  the  flat  sides  of  a  prism,  I 
divide  the  surface  into  longitudinal  compartments  by  lines 
drawn  lengthwise  thereon.  And  1  make  my  several 
scales  of  graduation  as  herein  before  described  within* 
And  upon  the  said  several  compartments,  and  in  all  the 
before  mentioned  constructions,  wherein  the  same  may 
be  thought  necessary,  or  desirable,  with  regard  to  the 
intermediate  degrees,  (instead  of  using  different  indexes 
as  aforesaid)  I  alter  the  weight  of  the  instrument,  before 
immersion,  by  mserting  four  small  pins  in  holes  in  the 
load  or  counterpoise  below,  or,  if  preferred,  in  the  top 
pf  the  upper  stem,  one  of  which  pins  being  taken  out 

causes 
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causes  the  instrument  to  becon^e  lighter,  for  one  of  the 
intermediate  degrees  of  temperature ;  and  two  of  the 
said  pins  being  taken  out  produce  a  change  answerable 
to  two  degrees  of  temperature.  Having  as  above  de- 
scribed the  use  and  application  of  my  invention  to  the 
ascertainment  of  the  degrees  or  per  centages  of  the 
strength  of  spirits  at  the  temperature  of  from  thirtj'-five 
to  seventy,  both  inclusive  ;  I  now  proceed  to  shew  by 
what  variation  of  my  hydrometer,  the  degrees  of  strength, 
greater  or  less  than  those  above  mentioned,  may  be  as- 
certained. And  this  I  accomplish  in  the  following  man* 
per  :  that  is  to  say  ;  from  forty  per  cent  over  proof,  at 
the  temperature  of  bS  or  thereabouts,  up  to  alcohol  or 
pure  spirit.  I  use  a  short  stem  instead  of  that  above 
described,  which  I  remove  on  this  occasion,  screwing  on 
the  latter  in  its  stead,  and  which  being  lighter,  the  im- 
msrsion  of  the  instrument  is  diminished,  and  thereby, 
adapted  to  the  shorter  stem  ;  and  on  tliis  short  stem  I 
mark  the  different  gradations  or  per  centages  of  strength, 
in  like  manner  as  I  have  herein-before  mentioned  in  re- 
lation  to  the  other  stem,  and  which  being  duly  attended 
to,  no  furtlier  description  is  rtecessar3\  In"  like  xpanner 
I  adapt  the  instrument  to  the  ascertainment  of  .the 
strength  of  spirits  of  a  weaker  quality  than  those  first 
above  mentioned,  by  putting  on  a  longer  stem  instead  of 
that  first  described,  and  by  graduating  such  longer  stem, 
so  as  to  indicate  the  gradations  ox  per  centages  of  strength 
of  the  spirit  to  be  examined :  and  in  order  to  prevent 
evasion  in  the  two  last-mentioned  cases,  I  think  it  proper 
to  add,  that  though  I  have  mentioned  a  shorter  and 
longer  stem,  yet  the  same  purposes  may  bo  answered  by 
using  in  the  one  case  a  lighter,  instead  of  a  shorter  stem, 
and  in  the  other  by  using  a  heavier  instead  of  a  longer 
stem.     In  witness  whereof,  &c. 

Specification 


(  «"J  ) 


/ 


Specification  of  the  Patent  granted  to  Thomas  \Vilson"^ 
of  Bishop  IVeannouthy  in  the  Countj/  of  Durham  j  En-, 
gineer ;  for  uniting ^  combining^  and  connectipg^  the. 
Metallic  Patent  Blocks  of  Rowland  Burdon  *,  for  the 
Construction,  of  Jrches.     Dated  July  23,  1S02. 

With  a  Plate. 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  I  the  said  Thomas  Wilson,  in  com- 
pliance with  the  said  proviso,  do  hereby  describe  and 
ascertain  the  nature  of  itiy  said  invention,  and  declare 
that  my  new-invented  methods  of  uniting,  combining, 
and  connecting  the  metallic  patent  blocks  of  the  said 
Rowland  Burdon,  for  the  construction  of  arches,  are, 
first,  instead  of  uniting  the  blocks  by  bat-iron  on  the 
outside  of  the  arms  and  bolts  fastened  with  cotterels  or 
forelocks,  as  described  in  the  specification  of  the  said 
Rowlsmd  Burdon^s  Invention,  inrolled  in  his  Majesty's 
high  court  of  chancery,  the  10th  day  of  October,  1795, 
my  method  is  to  insert  dowels  or  slots  into  the  ends  of 
the  arms  of  blocks  at  the  points  of  bearing,  and  to  bring 
the  blocks  into  close  contact  by  driving  wedges  through 
the  blocks  and  dowels,  or  slots,  thereby  combining  the. 
component  parts  of  each  rib  in  a  more  firm  and  substan- 
tial^ manner  than  has  heretofore  been  practised,  and  con- 
siderably diminishing  the  draft  or  thrust  of  the  arch, 
"Secondly,  instead  of  connecting  and  combining  the  ribs 
by  means  of  hollow  tubes,  as  described  in  the  said  Row- 
land Burdon's  said  specification,  my  method,  of  connect- 
ing  and  combining  the  ribs  is,  by  intrgducing  between 
the  blocks  at  the  points  of  bearing,  cross  bars  from  rib  to 

*■  For  the  specificalion  of  Mr.  Bnrdcn^s  patent  see  the  fifth  volume, 
\  age  3^1,  of  ihe  first  series  of  this  work. 

rib, 
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rib,  with  apertures  therein  of  sufficient  size  to  admit  the 
dowels  or'  slots  which  connect  or  combine  the  blocks  to« 
gether  to  pass  through  the  same  \  by  which  means  the 
ribs  are  kept  in  their  required  position,  and  the  blocks  do 
not  bear  against  each  other,  but  are  kept  in  close  con- 
tact with  the  cross  bar,  against  which  they  abut,  and 
are  connected  together  by  the  dowels  or  slots,  and 
wedffes.  ^ 

As  a  farther  illustration  of  my  second  method  >  the  foI« 
lowing  particulars,  with  the  drawings  in  the  margin,  arer 
clescriptive  of  it,  as  applied  to  the  construction  of  the 
iron  bridge  which  I  am  now  erecting  over  the  tiver 
Thames  at  Staines* 

Fig.  1,  (Plate  IV.)  represents  a  doweh 
.  Fig.  2^  two  wedges  of  malleable  iron* 
•  Fig.  3,  part  of  a  cross  bar. 

Fig-  4,  end  view  of  a  blocli* 
;  Fig.  5,  two  cast  metal  blocks,  United  togedier  by  die 
dowels  a,  a,  a,  a,  and  wedgos  bj  b^  i,  by  which  dowels  pass 
through  the  aperture  in  the  cross  bars  c^  c. 

The  distance  between  the  holes  in  the  dowels  beitig 
about  a  quarter  of  an  inch  less'than  that  between  the  holes 
ki  the  arms  for  receiving  the  wedges ;  by  driving  the 
wedges  from  each  side  of  the  blocks,  the  cross  bars  and 
blocks  are  brought  into  close  contact.  The  arch  of  tlia 
bridge  is  a  segment  of  a  circle,  whose  chord  or  space  i» 
180  feet,  its  versed  sine  <ft  height  16  feet,  and  its  breadth 
S7  feet.  It  cofisists  of  6  ribs,  and  each  rib  is  composed 
ef  39  blocks. 

Ill  witness  whereof,  &g* 
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specification  of  the  Patent  granted  to  Edward  Stephens,  • 
of  the  City  of  iJubtin ;  for  a  Furnace^  Stoie^  or  Fire^ 
Place y  that  can  convemently  be  applied  to  the  burning  of 
Lime-Stone;  at  the  same  Ti)ne  that  it  is  used  for  the 
heating  of  all  Marnier  of  Com  Kilns  y  Evaporating  Stoves  j 
and  Drying  Houses  for  Malty  Com^  Flax^  Cloth  ^  Starch, 
or  any  other  Material  that  requires  drying  or  heatlig ; 
that  it  is  applicable  to  the  making  of  Cokeftom  Coal, 
smelting  of  Metals ^  heating  of  Boilers ^  and  other  such 
like  Purposes*    Dated  January  29,  1803. 

With  a  Plate. 

J-  Q  all  tp  whom  these  presents  shall  come,  ha. 
Now  KN,ow  YE,  that  in  compliance  with  the  said  pro* 
v^o,  I  the  said  Edward  Stephens  do  hereby  declare,  that 
the  following  is  a  particular  description  of  the  said  fur- 
nace, stove,  or  fire-place,  and  of  its  various  forms  as 
applied  to  its  diBPerent  purposes. 

First,  the  drawing  (Fig.  1 ,  Plate  V.)  shews  a  section  of  a 
circular  furnace  completely  fitted  up,  on  a  scale  of  6ne-. 
eighth  of  an  inqh  to  a  foqt%  *  :  it  is  there  applied  to  a  cora 
or  malt  kiln  of  twenty  feet  square,  where  A  r^presejits  a  me-  ^ 
tal  pan,  or  furnace  with  the  frame  it  rests  on,  wh^ch  frame, 
also  supports  the  sliding  bars  at  bottom',  for  the.  purpose  of 
letting,  out  the  lime  inteo^^d  to  be  burned  therf  iii ;  into  ^ 
this  pan  is  put  the  i^oal,  turf,  culm,  or  col^e,  or  other, 
fael  intended  to  be  used  either  separati^ly  pr  with.  lime<p 
stone,  iron  or^,  or  ^ny.ptber  material  that  may  require 
to  be  burned,  roasted,-  or  sm^ted^,  and  that  can  *with 
safety  be  ignited  under  a  kiln  qf  said  descriptionjj  as  by 
this  means  a  double  operation,  is  performed, ,  and  the  ej^* 
jpense  of  fuel  considpvably  save^:;  B  represeaijs  a, canopy 


1  t 


*  The  figures  in  the  plate  are  teduced  one  tlurd* 
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or  cover  of  sheet  iron  which  is  placed  ovct  said  pan,  io\ 

the  purpose  of  receiving  the  direct  rays  tff  the  fire,  an4 

of  inci^k^ng  its  power  ;  C,  the  mouth-piece  or  fiirnacc 

door,  through  which  thet  fuel,  stone,  &c.  is  put  into  the 

pan  ;  D  is  a  brick  arch,  built  at  th^ce  inches  distance 

from  the  sides  and  top  of  the  canopy ;  this  space  of  three 

inc^hes  is  left  open  to  admit  a  current  of  air  into  the  body 

of  the  kiln,  which  air  in  its  passage  over  the  sheet  iron 

gets  much  heated,  and  is  thereby  prepared  to  ascend  ii^ 

a'  strong  current  to  the  corn,  malt,  &c.  tha^  is  spread 

above  on  the  kiln  floqr,  and  well  calculated  to  carry  off 

its  moisture  with  great,  rapidity,  provided  too  much  cori^ 

is  not  put  oq  the  kiln   at  once;;   the  thickness  recom- 

mended  is  about  th^ee  inches  of  wheat,  6iats,  ox  barley, 

and  five  inches  of  wet  malt;  E  shews  a  section  of  the 

brick  wall,  that  surrounds  the  metal  pan  a$  hiffh  as  the 

upper  flanch,  but  being  also  kept  three  inches  distance, 

leaves  a  ?pace  or  air  chamber  for  letting  into  the  kiln  (by 

the  small  back  aperture)  another  considerate  portion  of 

air  that  gets  much  heated  in  its  pa^s^ge  round  the  pan, 

which  is  Icept  continually  red-hot  by  the  fuel  and  lime 

sHone  within  ;  F  is  the  spark  plate,  usXiaUy  hung  in  open 

ctfi^n  kilns  for  the  purpose  of  spreading  the  keat  mbre 

equally  ;  but  it  is  here  used  to  break  the  current  of  hat 

air,  -which  niight  otherwise'  ehtiirely  ascend  through  the 

cfentre'  of  the  kiln  floor  \  G  is  the  ash  j3it  or  space  tinder 

the  furriace'Avh^re  the  lirte  falls,  wh^^n' the  Ws  ai'e  drawn 

olit  for ^  that' purpose.     Mote^   that  this  is  to  be  done 

ab6ut  every  quarter  of  an  hqqr,  and  fresh  lime  stone  and 

fuel  put  in  at  the  top  of  the  pan,  which  ought  to  be  con^ 

stantly  kept  full,  and  as  dear  tlie  degree  of  uniforni  t-e^ 

hiBa£  as  possible,  as  the  better  and  stronger  the  fire  is  kept 

lip,  the  greater  quantity  of  heated  air  will  past  into  the 

kiln,  and  of  course  the  greateir  effect  will  be  produced. 

Care 
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Care  should  be  taken  to  draw  but  one  or  two  sliding  bars 
at  a  time,  lest  too  much  lime  should  descend  at  once,  and. 
tliereby  occasion  the  fire  to  decline  ;  the  holes  at  the  sides 
and  over  the  furnace  dodi:  shiew  \Vhiere  the  hii*  is  admitted, 
between  the  icanopy  and  the  brick  arch  that  surrounds  it ; 
and  the  three  holes  under  the  door  serve  for  st  passage .  for 
air  to  get  to  the  front  of  the  heated  panj  and  also  for 
sight  holes  to  notice  when  it  is  sUfficiently^r^d  ;  H  is  the 
iiiain  passage  that  leads  to  the  furnabe  door^  this  is  buiJt 
with  brick  or  stone,  and  arched  or  covpred  oyer;  I,  tJje 
,  inetal  sleeper  that  thie  JTilrnace  rests  on,  which  is  r6p):^^ 
isented  in  the  drawing  as  framed,  but  it  may  be  forrbed 
of  three  se[)arate  pieb^s  of  metal,  provided  room  19  left 
for  the  sliding  fire  bars  to  draw  in  and  oiit.  The  sam^ 
letters  refer  to  the  separate  parts  of  said  furnace, ,  which 
are  drawn  {in  Figs;. 2)  on  a  larger  scalie  of  one  quarter  of  ati 
inch  to  a  fdot*.  The  remaining  parts  of  the  kiln  as  drawn  \a 
the  annexed  pUin  differ  so  little  from  those  irt  general  use, 
for  drjinjg  malt  or  corn^  that  it  is  unnecessary  td  describe 
them  more  fully,  particularly  as  the  invention  here  claimed 
is  only  for  the  furnace  and  air  chamber,  their  appendage^ 
^nd  general  application.  It  is,  hpwjsver,  proper  to  say, 
.that  every  aperture  in  the  waHs  or  roof  of  the  kiln  must 
be  closed,  that  might  admit  cold  air  eithei;  Under  or  over 
.the  corn,  except  the  opening  round  the  furnace,  and  that 
.through  die  loiivre^  or  steam-passage  iri  the  irdof.  Notef, 
>»uch  tiles  as  are  best  calculated  to  pass  the  jgreatest  cui:* 
irent  of  air  through  them  are  td  be  preferred :  those  in 
most  general  use  are  twelve  inches  square  and  two  inches  _ 
Ihick,  and  have  holes,  or  perforations  so  tapered  as  to 
prevent  their  being  stopped  by  diist  or  grain; 

This  furnace,  when  Used  for  a  stove  or  drying  houses 
acts  on  the  same  principle  as  last  described  i  namely,  by 

*  Kedubed  iti  tile  pUte  one-third* 
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conveying  through  the  article  to  be  dried  a  strong  current 
of  pure  atmospheric  air,  heated  to  the  degree  required  td 
produce  the  effect.     The  apphcation  of  the  furnace  must 
however  differ  materially,    when   cloth,    linen,   cotton, 
hops,  or  any  other  description  of  goods  are  to  be  dried, 
which  might  receive  injury  from  the  dust  arising  from 
the  fire  below ;  therefore,  in  this  case,  it  will  be  necessary 
to  confine  the  fire  flue  very  closely,  and  yet  to  take  up 
almost  the  entire  heat  before  it  can  make  its  way  out  of 
the  said  flue,  which  likewise  acts  as  a  chinjney.  In  this  case, 
K  (Fig.  5  which  is  the  elevation,  and  Fig.  6  the  ground- 
plan)  represents  the  furnace  set  in  the  same  manner  as 
when  applied  to  the  corn  kiln,  except  that  it  here  delivers 
its  flame  and  heat  into  the  brick  fire  flue  L,  which  is 
eighteen  inches  square,  and  runs  on  the  floor  of  the  dry^-^^ 
ing  house^  it  has  only  a  direct  communication  with  the 
furnace  at  one  end,  aijd  with  the  upright  chimney  at  the 
♦other  ;  across  said  fi/e  flue  are  inserted  the  square  sheet 
iron  or  copper  pip^  M,  (Fig.  7,)  of  three  inch  bore  and 
suflScient  length  to  reach  nearly  through  both  walls  of  said 
flue,  these  pipes  are  placed  diagonally  as  represented  in 
the  plan,,  and  have  their  lower  ends  inserted  in  the  air 
flue  N,   that  is  nine  inches  square  and  runs  along  the 
side  of  the  fire  flue,  but  are  quite  distinct  from  it.    These 
two  air  flues  have  a  communication  with  the  air  cham- 
ber formed  round  the  metal  pan,  which  is  supplied  with 
the  external  air  through  the  lateral  passages  P ;    now 
when  this  fire  is  lit,  the  sheet  iron  pipes  in  tlie  fire  flues 
get  heated  to  a  high  degree,  and  of  course  they  draw  in 
a  supply  of  air  from  the  air  flue,  which  their  lower  end 
communicates.     This,  air  which  comes  warm  from   the 
air  chamber  gets  farther  heated  in  its  passages  through 
the  heated  pipes^  delivers  itself  into  the  drying  .bouse, 
and  is  immediately  followed  by  a  fresh  current,  wbich 
when  once  produced  will  continue  as  long  as  the  fire  in 

the. 
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the  ftirnace  is  kept  up  ;  and  after  this  air  has  seized  the 
moisture  of  the  article  submitted  to  its  action,  they  then 
pass  off  together  through  the  Iduvre  or  steam  pipes  in  tfie 
roof  of  the  drying  house. 

It  now  remains  for  me  to   describe  this  fire -place 
as  adapted  to  the  heating,  boiling,  or  evaporating  any 
liquid,    or   to    the  heating  of   reverberating    furnaces, 
ovens,   &c.  ,&c.  in    which    case    the  direct   flattie  may 
be  first  solely  applied  to  their  use,  and  having  exerted 
its  influence   there,  the  remaining    heat    is    afterwards 
taken  up  by  the  pipes  placed  diagonally  in  the  fire  flue 
dr  chimney  as  before  described  in   the  drying   house, 
which  chimney  may  either  be  upright  or  horizontal ;  for 
the  more  clearly  understanding  this  application  of  the 
fire  place,  it  is  only  necessary  to  refer  to  its  situation  in 
respect  to  the  stove  or  drying  house,  where  we  find  its 
full  powers  used  to  heat  a  number  of  pipes  in  a  flue,  from 
which  can  be  easily  understood  that  if  a  steam  engine  or 
other  boiler,  &c.  a  salt  pan,  or   reverberating  furnate 
or  oven,   was  placed  immediately  over  the  fire  place, 
or  between  it  and  the  pipes  W,  that  not  only   the  de- 
sired  eflfect  would  be  produced,  but  the  treble  advan- 
tage obtained  of  burning  lime,  boiling  water,  &c.  and 
heating  a  drying  house  of  the  greatest  extent  with  a  re-» 
gular   current  of  pure  a'tmospheric  air,  raised  to  such  a 
temperature  as  would  best  suit  the  article  to  be  dried. 
Or  should  this  fui;nace  be  required  only  to  burn  lime,  and 
heat  or  boil  any  liquid,  then  it  may  be  built  of  brick  or 
any  other  material  that  stands  the  fire,  and  applied  to 
the  pan  or  boiler  as  represented  in  Fig.  8.     In  this  situ- 
ation I  use  one  of  them  for  heating  a  steam  engine  boiler, 
which  it  does  effectually  with  about  half  the  fuel  used  in 
my   former  fire  place. 

Lastly,    my   said  invention  consists  not   only  in   the 
construction  of  the  furnace,  but  in  the  method'  of  pro- 

curing 
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feuririg  a  strong  current  of  heated  air,  and  taking  uji 
nearly  the  entire  result  of  the  fiiel  before  it  can  escape 
but  of  the  chimney  top,  and  also  in  the  application 
bf  an  ait  chamber  which  acts  without  a  v.tlve,  regis- 
ter, or  damper,  and  a  fire  place  that  requires  but  lit- 
tle or  no  expense  to  keep  it  constantly  at  work,  being 
adapted  to  the  effectual  burning  of  lime  and  cheap  fuel^ 
which  when  ^burned  can  be  occasionally  drawn  out, 
without  stopping  the  process  br  injuring  the  ignited  fuel 
remaining  in  the  fire  place,  and  that  these  furnaces  or 
fire  places  can  be  made  of  various  liiaterials,  and  of  dif- 
ferent shapes  and  sizes  according  to  the  situationjn  which 
they  are  to  be  placed.  The  pipes  in  the  fire-flue  Aay  be 
Ihade  of  any  material  that  readily  transmits  heat,  and 
that  they  are  applicable  -to  all  kind  of  kilns,  drying 
houses,  and  boilers  at  present  in  use;,  as  well  as  those  that 
may  hereafter  be  erected;  when  used  in  malt  ot  corn 
kilns,  a  simple  louvre  or  aperture  at  the  top  is  siifficient 
to  carty  off  the  steam,  therefore  there  is  no  necessity  for 
a  cow  or  moveable  steani  passage  in  the  roof,  as  such  an 
apparatus  is  no  more  required  on  a  well  constructed  kilri 
than  on  a  dwelling  hoiise  chimney,  that  already  ffeely 

.  permits  the  smoke  to  pass  from  the  fire.  This  advantage, 
aWiough  considerable,  is  inferior  to  that  of  its  preserving 
the  health  of  the  workmen,  and  the  colour  and  quality  ot 
the  grain  which  were  generally  niudh  injured  by  the  old 
kiln  where  air  was  imperfectly  applied,  and  coal  contain- 
ing sulphur  and  other  volatile  substances  too  often  used 
without  any  material  being  burned  along  with  them  that 
might  correct  their  injurious  tend(^ncy.  Now  this  incon- 
venience will  be  hereafter  done  away,  as  it  is  well  known 

'  that  lime  stone  has  the  desired  effect.  This  furnace 
adapted  to  a  stove  or  drying  house  is  so  universally  ap- 
plicable, that  there  is  scarcely  a  manufacture  that  may 
not  receive  considerable  benefit  by  it,  but  particularly 

thci 
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» 
the  woollen,  linen,  &c,  &c.  also  the  cotton  printing  trad^  j 

jts  use  to  the  hop  planters  will  appear  evident,  as  hops 
ai'e  an  artiqle  that  require  tg  be  dried  without  iiyury  tq 
polour  or  fliivouif ;  it  can  also  be  easily,  appjicd  to  forcing  or 
blow  houses  in  gardens,  and  to  the  wards  of  hospitals 
wTierc  a  regular  supply  of  pure  dry  air  is  of  so  much 
consequence.  Its  use  in  saving  fuel  will  be  allowed  oq 
examining  the  top  of  the  dryiqg  house  qliimney,  evcQ 
when  coal  is  solely  usfed,  and  comparing  the  small  pro- 
portion of  heat  passing  from  it  into  th^  atmosphere,  with 
the  great  proportion  that  goes  from'roost  chimneys  in  largef 
manufactories  ;  but  when  lime-stone  can  be  procured  thq 
saving  is  still  greater,  as  this  article  costs  but  a  trifle  at 
first,  yet  when  burned  is  of  considerable,  value,  and  ic^ 
9uch  universal  use  as  to  be  absolutely  necessary  to  many 
manufactories :  but  when  lime  stone  cannot'  be  had  or 
burned  to  advantage,  ^hen  turf,  coal,  wood,  &c.  may 
be  effectually  used,  as  these  furnaces  are  adapted  to  thef 
fuming  of  all  kind  of  fuel  in  general  use,  and  by  the 
peans  herein  described,  the  principle  objection  to  the 
erection  of  steam  engines  will  be  in  a  great  measure  re- 
moved, as  the  difficulty  of  procuring  coal  (particularly 
near  large  cities)  has  been  the  great  obstacle  in  the  way 
pf  this  admirable  piece  of  machinery  getting  into  more  ge-- 
neral  use.     In  witness  whereof,  &c. 

References  to  Plate  V. 

Fig.  3,  elevation  of  a  malt  or  corn  kiln.  Fig.  4,  ground 
plan  ;  a,  the  coaUhouse  ;  i,  the  lime-house.  Fig.  5,  ^,  i, 
lime  and  coal  house  ;  c,  chimney.  Fig.  7,  cross  section 
of  fire  and  air  flues,  with  their  square  pipes,  say  2^  by  4 
inches.  F*ig.  8,  tf,  boiler;  b^  fire  flues;  f,  chimney;  d^ 
clamper;  e,  feeding-pipe;/,  steam-pipe  ^  gy  lime-kiln; 
ii  lime  and  coal  house. 
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Specification  of  the  Patent  granted  to  Richard  Pottingar, 
ef  the  Parish  of  Ealing y  in  the  County  of  Middlesex^ 
JEngineer;  for  an  Engine  and  Apparatus  whereby  Per^ 
sons  riding  in  Carriages  maij  ofi  Occasions,  and  in  Cir- 
cjm  duces  of  imminent  Dangler ^  liberate  themselves y  and 
escape  impending  Mischiefs  by  freeing  the  Horse  or 
Ifyrses  instantly  from  the  Carriage ;  and^  in  Case  of  two 
Wheel  Carriages  J  by  causing  them  to  staridinthe  same 
ikoinzmtal  Position  as  they  were  before  the  Horse  or 
Horses  "jotre  freed  from  them  by  the  Carriages  stopping 
n^  the  Space  of  a  few  Yards^  without  any  violent  Con^ 
eussion,  or  Danger  of  overturning  the  Person  in  the 
Carriage^  who  may  sit  the  whole  Time  with  perfect  Ease 
and  Safety,     Dated  February  27,  1802. 

With  a  Plate. 

X  O  all  to  whom  these  piesents  shall  cojpe,  &,(% 
Now  KNOW  YE_,  that  I  the  said  Richard  Pottinger  do^ 
K^ehy  declare  that  mj  siaid  invention  is  ciescribed  in 
xnaoner  following;  that  is  to  3ay :  For  a  curricleijj  the 
splinter-bar  to  be  made  of  the  best  seaspned  ash,  with  an 
ioUow  sunk  in  the  back  of  it  to  receive  an  iron  shaft  or 
spindle,  of  about  half  an  inch  diameter,  in  two  lengthsj^ 
tO)  which  must  be  fixed  four  iron  hooks,  one  at  the  end 
of  each  shaft,  to  move  in  a  circular  position  ;  also  an  iron 
Iqver,  with  tw^  flanchs,  one  of  which  is  fixed  to  eaali 
shaft  by  nut${  and  screws.  That  part  of  the  engine.which 
fells  to  the  ground,  in  order  to  assist  in  supporting  an^ 
stppping  the  carriage,  may  appropriately  be  called  an- 
chor ;  which  may  be  part  wood  and  part  iron,  or  wholly 
of  iron.,  and  is  fixed  to  the  axletree  by  two  couplings 
screwed  to  it,  at  about  eighteen  inches  asunder,  or  nine 
^dies  froni  the  centre  of  the  axletree,  projecting  about 

one 
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dtie  inch  from  the  axletree,  with  a  small  hole,  in  it,  suf* 
ficient  to  admit  an  iron  pin,  of  about  half  an  inch  dia« 
meter ;  which  pin  passing  through  the  two  iron  flanches 
attached  to  the  anchor,  as  well  as  through  the  couplin^^ 

• 

the  anchor  by  that  means  ^loves  from  the  centre  of  ^he 
small  iron  pin  at  the  axletree,  the  lever  resting  on  th« 
anchor,  as  it  may  either  be  inclosed  in  a  groove  made  to 
receive  it  on  the  upper  side  the  said  anchor,  or  the  le- 
ver may  be  so  constructed  as  to  lay  on  each  side  of  the 
anchor,  and  be  supported  by  small  bolts  or  rollers  to  rest 
on  it.  In  either  case,  when  the  engine  is  raised  up  to  as 
great  a  height  as  the  carriage  will  admit  of,  it  is  fixed  in 
that  position  by  a  spring  bolt,  from  which  there  must  be 
a  small  leather  strap  conveyed  into  the  carriage.  By  a 
slight  pull  of  the  said  strap,  on  the  approach  of  danger, 
the  anchor  falls  ;  and,  together  with  the  lever,  stop  and 
support  the  carriage.  This  movement  of  the  lever  tm^ns 
the  hooks,  which  are  annexed  to  the  iron  shaft  in  the 
splinter-bar,  and  frees  them  from  the  shackles  or  rollers 
to  which  the  traces  are  joined.  The  anchor  may  be  pro- 
vided with  a  roller,  or  two  rollers,  one  of  each  side  of  it 
in  the  front  end,  that  as  it  falls  to  the  ground  it  will  not 

ft 

stop  the  carriage  tQo  suddenly ;.  or  otherwise,  if  no  roller 
is:  introduced,  the  front  of  the  anchor  which  falls  to  the 
ground  must  be- so  formed  ^s  to  prevent  it  stopping  the  • 
carriage  too  suddenly.  The  horses  being  thus  capable  of 
being  free  from  the  carriage,  excepting  as  to  the  con- 
nection with  the  pole,  it  becomes  necessary  that  in  the 
same  instant  they  shall  be  fire^  from  the  pole  also ;  for 
which  end  there  must  be  provided  a  leather  or  iroa 
socket,  to  receive  the  end  of  the  pole  called  the  pole- 
piece,  to  which  the  straps  must  be  fixed ;  and  likewise  a 
thin  iron  plate,  to  go  from  the  said  socket  on  the  under 
side   of  the  pole,  to  which  the  bar  is  fixed  by  other  lea- 
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ther-woA,  for  supporting  the  carriage.    At  ihat  end  of 
ihe  plate  must  be  a  mortise,  to  admit  the  trigger  ;  "Which 
trigger  is  acted  upon  by  means  of  a  smfatl  iron  rod  passing 
from  it  in  a  groove  on  the  under  side  of  the  pole,  and 
connected  with  the  lever;  ihe  movement  of  Which  either 
Sftxes  the  horses  to  'the  pole,  br  ocCcisibtis  their  being  li- 
teirated  at  the  moment  the  traeesure  frfeedfrtomHbe  splin- 
ler-baf.    The  whdle  of  the  it'Ort-work  to  the  pole  must 
te  inclosed  by* feather-wo A,  neatly  executed,   and  in 
'Such  a  Tn)!tnner  as  not  to  obstruct  the  movements  of  any 
"part  of  the  sJanfie.     For  a  one-horise  chiafee '  Or  gig  Ae 
principle' and' applaratus  will  be' the  same  as  the  cnrricle, 
with  the  eiception'  of  the  iron  shaft,  Which  rnay  woflc  in 
H>oxes  in  firont  if  the  bar,' or  at  tfie  back  of  it,  as  de- 
scribed to  the  curlricle,   *Yor  fddr-whefel  dartiages,  the 
'  apparatus  must  be' tihe  same  as  the  otirricle,  except  the 
^fixing  of  the  anchfar,  which,  in  order  for  preventing  in 
*cdses  of  danger,  'naiid'when  the  horses  are  freed  from  die 
*  carriage,  linist  be^xed  to  the  hirid  axletree'or  perch,  Ky 
which  means  the  moment  it  falls  to'  the  grdufid  steadii^s 
'the  carriage,  ^nd' prevents  iis  turning  out  of  the  road. 
'  It  likewise,' 'by  means  of  the  two  iron  fliikes  attached  to 
'the  anchor, Will  insure  the  carriage io  stop  in  a'f(^w  yards* 
The  stetn  of  the  anchor,  or  sundi-y  appaf-atus  apper* 
tuning  thereto,  must  be  of  sufficient  length  when  fired 
up  so  as  io' reach  the  end  of  the  lever,  that  the  same 
motions  aj  before  described  to  the  curricle  shall  liberate 
the  whble  'at  the'stoie'  moment.    The  smallirbn  rod  A 
described  to'lay'ln'a  gi^oove  6n  the  under  side  of  the 
pole  of  a  curricle,  must  ftr  a'^'four-wheel'  carriage  "ba 
continued  of '^ufficiietit  length  for  the  trigger  to  work;  knd 
fi:[f  in  a  mbrtise  in  the  pole-piece. 
In  witeess  wh<ereof,  ^&c. 
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A  Cheflp  and  Expeditious  Method  of  Draining  Land* 
By  T.  B.  Baywy,  £sq.  F.  S.  S.  and,  S.  A. 

With  a  Plate. 
Foroin  Hunter's  Gji^qrgical  Essays. 

X^  ROM  a  very  extensive  experience,  I  recommend  the 
following  method  oi  draining  land^  as  effectual,  durable, 

apd  cbea,p. 

First,  make  the  main,  drains  down  the  slope  or  fall  of 
th^  field.  When  the  lapd  is  very  wet,  or  has  not  much 
fall,  there  should,  iq  geujsral,  betwpof  these  to  a  statute 
acre ;  for  the  shorter  the  narrow  drains  ai^e,  the  less 
liable  they  wiU  b^  to  accidents. 

The  lyidth  of  tl^  trench  for  the  main  drains  should  be^ 
at  the  top*  at)oait  thirty  inches;  but  the  width  at  the 
bottom  must  be  regulated  by  the  natiure  and  size  of  the 
materials  ^ntend^d  to  be  used.  If  the  drain  is  to  be 
made  of  bricks  ten  inches  long,  three  inches  thick,  and 
four  inches  in  breadth,  then  the  bottom  of  the  drain 
must  bje  twelve  inches ;  but  if  the  commop  sale  bricks 
are  u$ed,  then  the  bottom  must  be  proportionably  con- 
tracted. In  both  cases  there  must  be  an  interstice  of  one 
inch  betw^^n  the  bottom  brick  and  the  sides  of  the  trench, 
and  thje  vj^cuity  must  be  filled  up  with  straw,  rushes,  or 
loose  mould.  For  the  purpose  of  making  these  drains, 
^  o^der  my  bricks  to  be  moulded  ten  inches  long,  four 
Inroad,  f^nd  three  thick.  These  dimensions  make  the 
)>e$t  drain ;  and  I  beg  leave  to  be  understood,  through- 
out this  ^^s^y^^  as  speaking  of  bricks  formed  in  the  above 
manner. 

* 

The  method  I  pursue  ki  constructing  my  main  drains 
«  ^  follows : 

.'  Oa  Whtai 
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'When  the  ground  is  soft  and  spungy,  the  bottom  of 
Ahe  drain  is  laid  with  bricks,  placed  across.  On  these, 
on  each  side,  two  bricks  are  laid  flat,  one  upon  the  other, 
forming  a  drain  six  inches  high  and  four  broad.  This  is 
covered  with  bricks  laid  flat.     (Fig.  2.  Plate  VI.) 

•  When  I  first  engaged  in  this  mode  of  draining,  I  con^ 
ceived  that  in  places  where  the  bottoms  of  the  main  drains 
were  firm  and  sohd,  as  of  clay  or  marl,  it  would  be  ai| 
\inhecessary  expense  to  pave  them  with  brick.  Under 
this  idea,  I  recommended  theip  to  be  constructed  as  in 
Fig.  3,  the  sides  being  formed  by  placing  one  brick 
edgewise,  instead  of  two  laid  flat.  But  after  the  expe- 
rience of  some  years,  I  found  that  the  access  of  air  and 
the  alternation  of  wet  and  drv,  occasioned  the  hardest 
cl^y,.or  marl,  to  tgmble  down,  whereby  the  side  bricks, 
not  having  a  paved  bottom,  were  made  to  fall  in.  From 
the  experience  of  this  circumstance,  I  now  direct  the 
main  drains  to  be  invariably  paved  with  brick,  as  re^ 
presented  in  Fig.  2.  This  will  irender  them  as  lasting  as 
the  sod,  or  pipe  drains,  which  I  have  found  free  and 
open  after  being  constructed  twenty  years.  When  stones 
are  used  instead  of  bricks,  the  bottom  of  the  drain  should 
'lie  about  eight  inches  in  width.  And  here  it  will  be 
proper  to  reinark,  that,  in  all  cases,  the  bottoih  of  the 
main  drains  must  be  sunk^  four  inches  below  the  level 
of  the  narrow  ones,  even  at  the  point  where  the  latter 
fall  into  them. 

The  main  drains  should  be  kept  open  till  the  narrow 

ones  a,re  begun  from  them,   after  which  they  may  be 

'  finished  :  but  before  the  earth  is  returned  upon  the  stones, 

or  bricks,  it  will  be  adviseable  to  throw  in  straw,  rushed, 

or  brush- wood,  to  increase  the  freedom  of  the  dfain. 

The  small  narrow  drains  should  be  <;ut  at  the  distance 
•f  sixteen  or  eighteen  feet  from  each  other,  and  should 

faU 
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(all  into  the  main  drain  at  very  acnte  angles,  to  prevenl 
any  stoppage.  At  the  point  where  they  fall  into,  and 
eight  or  ten  inches  above  it,  they  should  be  made  firm 
vrithbrick  or  stone. 

In  making  the  narrow  drains  I  employ  four  labourers. 
The  first  man,  with  a  common  spade,  takes  out  the  turf*, 
or  sods,  eighteen  inches  wide  (the  drains  being  beforb 
marked  out),  and  lays  them  carefully  on  'one  side  ;  the 
4iecond  man,  with  a  common  spade  also,  digs  out  two, 
three,  or  more  spits  of  eurtii  (laying  it  on  the  other  side 
of  the  trench)  till  he  l^us  cut  through  the  soil,  or  staple, 
and  come  to  the  under-stratum  of  clay,  marl,  or  otb^r 
hard  and  solid  body  of  earth.  The  bottom  and  sides  of 
this  trench  must  be  cleanly  wrought ;  and,  allowing  for 
the  sloping  of  the  sides  in  working,  should,  a^  th^  bot^ 
torn,  be  clear  sixteen  inches  wide. 

In  this  trench  the  frame.  Fig.  5.  is  laid;  and,  in  the 
middle' of  it,  the  third  man,  who  ought  to  be  the  strongest 
and  most  expert,  works  the  long  narrow  draining  spade 
in  the  body  of  the  clay.  By  taking  care  to  work  it  at  its 
.full  depth,  he  is  always  sure  of  his  level,  if  the  drains  are 
properly  laid  out.  Tlie  wooden  frame  is  of  great  use  ; 
it  gives  a  firm  support  to  the  feet  of  the  workman,  keeps 
the  bottom  of  the  trench  smooth  and  clean,  and  serves 
^  a  purchase  to  the  wings  of  the  narrow  tool.  Fig.  6,  7, 
8,  9,  10. 

When  thirty  or  forty  yards  have  been  cut  out  by  the 
draining  spade,- the  fourth  man  cleans  the  bottom  of  the 
drain  with  the  scoop,  Fig.  1 1 .  and  works  it  quite  smooth  ; 
he  then  covers  it  with  the  sods,  laying  the  grass  side 
downwards.  In  this  part  of  the  work,  too  much  care 
and  attention  cannot  be  used.  Tlie  sods  should  be  soUtid 
and  dry,  cut  even  oh  the  sides,  and  fitted  closely  to  each 
otl^r.    No  broken  or  rotten  pieces  should  be  p«t  in ; 

and 


ftod  il  f BJ  of  tbe  socb  taken  out,  in  cutting  the  trenck 
fear  the:  Odtrrow  drains,  are  bad,  good  ones,  firm  and  fuH 
0^  roots,  of  rushes,  strong,  grass,  &c.  shoiUd  be  got  in  the 
other  parts  of  the  field,  and  their  place  supplied  with  the 
'decayed  ones.  In  marshy  bad  fiekk,  where  sound  turf 
cannot  be  had,  little  sticks  may  be  placed  across  the 
!^ench,  and  the  loose  and  tender  sods  safely  laid  upon 
ihei|i*  The  narrow  drains  being  thus  covered,  tbe  earth 
tpxsst  be  thrown  in  again,  taking  care  that  the  play,  &c« 
brought  out  by  the  narrow  tool,  be  not  mixed  with  it. 
,Ko  greater  length  of  these  drains  should  be  cut  than  can 
be  finished  the  same  day.  The  price  varies  with  the 
depth.  For  the  main  drains  cut  thirty  inches  above,  and 
thiity-eight  deep,  laid  with  bricks,  covered,  &c.  I  give 
^bout  ninepence  per  rod  (eight  yards).  For  the  narrow 
drains,  constructed  and  completely  finished  according  to 
the  foregoing  directions,  their  whole  depth  (including 
that  of  the  trench,  and  that  of  the  draining  spade)  being 
thirty-two  or  thirty»four  inches,  I  give  fivepence  halfc 
penny  per  rod  (eight  yards  *. ) 

From  my  much^respected  friend,  the  Rev,  Mr.  Whate. 
ly,  of  NonsuchrParlt,  in  Surry  t>  I  first  received  an 
account  of  the  Hertfordshire  and  Essex  method  of 
draining ;  at  the  saoie  time  he  obligingly  sent  me  a 
set  of  the  tools  made  use  of  th^re,  with  very  particular 
directions, 

'J  he  great  price  of  stone  and  brick  in  my  neighbour- 
hood rendered  the  Hertfordshire  method  too  expensive. 
Hence  I  took  the  idea  of  the  sod  drains,  and  the  improve* 

*  At  this  price  my  labourers,  ^fter  they  were  a  little  acquainted  with 
tlie  work,  earned,  even  in  winter,  two  shillings  a  day  each, 

t  Professgr  of  ilheioric  iu  Gresliaiii  College. 
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ment  of  Ae  tools.  Mr.  Youiig^  in  the  -second  ecRtioix  of 
his  justly-esteemed  *^  Six  Months*  Northern  Tour,"  calls 
me  the  inventor  of  this  m^liod  of  draining.  All  the  me-' 
rit  I  claim,  is  that  of  having  introduced,  together  with  an 
amendment  of  their  construction,  the  application  of  these 
celebrated  tools  to  a  mode  of  draining  with  sods  orturf, 
where  stdne,  brick,  or  even  brushwood,  is  extremeijr 
scarce  tind  dear. 

Wherever  this  is  the  case,  I  can,  from  my  own  expe- 
rience, recommend  the  hollow  drains  covered  in  the  above 
manner. 

I  must  observe  that,  in  loose  crumbly  soils,  where  the 
wetness  does  not  arise  from  the  retention  of  water  by  an 
under-stratinn  of  clay,  but  from  springs,  these  drains  are 
improper;  for  such  lands  they  should  be  made  of  brick  or 
stone.  On  the  contrary,  which  is'moSt  commonly  the 
case,  when  tlie  Avet  is  prevented  from  passing  off  by  an 
•udder-stratum  of  clay,  marl,  or  a  mixture  of  both,  these 
sod  drains  are  excellent. 

For  if  the  whole  staple  or  soil  is  cut  throirg^  as  it  ought 

to  be,  the  narrow  tool  will  be  virhoHy  worked  in  a  solid 

body,  and  leave  a  firm  compact  ledge,  or  shoulder,  of 

^six  inches  wide  on  each  side,  for  the  sod  to  rest  on,  see 

^Fig.  4.    The  strength  with  which  the  sods  are  supported, 

and  their  depth  in  the  ground,  will  effectually  prevent 

their*  removal  by  any  weight  on  the  surface,  and  secure 

them  from  all  effects  of  the  weather.     Being,  at  their 

'least  depth,  twelve  inches  below  the  surface,  they  'wfll 

also  be  beyotid  the  reach  6f 'the  plptfgh. 

With  respect  to  the  ^hape  of  the  narrow  drains,  it  'wfll 
be  scarce  necessary  to  observe,  that  their  great  depth, 
and  contracted  width,  enable  them  to  draw.in-lhe^maife- 
ttire  of  the  earth,  and  at  the  same  4ime«-fca  keopttbcnu- 

selvas  clear  and  open. 

The 
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The  tools  should  be  formed  of  well- wrought  iron,  and 
made  with  great  care  and  exactness.  Including  the  shaft,, 
the  narrow  tool  should  weigh  12  lb.  * 
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Fig.  1,  a  field  with  the  drains  properly  laid  out*  A^ 
Ay  Ay  the  main  drains ;  a,  a^  a,  a,  the  narrow  sed  drains* 
FTg.  2,  a  brick  drain ;  proper  whether  the  bottom  be 
hard  or  soft.  Fig.  3,  a  brick  drain  ;  formerly  recom- 
monded  when  the  bottom  was  hard,  as  of  clay  or  marl; 
but  discontinued  for  reasons  already  given.  Fig.  4,  a 
narrow  drain ;  a,  a^  the  shoulders  for  the  sod  to  rest 
upon;  b,  the  cut  made  by  the  narrow  spade.  Fig.  5, 
the  wooden  frame  to  be  laid  in  the  trench.  It  is  made  of 
two  oak-boards,  (inch  thick)  each  twelve  feet  long,  and 
six  inches  in  breadth.  They  are  fastened  together  at  the 
^ndsTjy  two  ribs  on  the  upper  side,  leaving  a  slit  of  five 
inches  for  the  entrance  of  the  narrow  spade,  a,  the 
handle.  Fig.  6,  a  front  view  of  the  narrow  draining 
^pade..  tf,  the  shaft;  A,  the  wings  for  the  workman's 
foot ;  r,  the  iron  part  of  the  spade, .  which  is  gently  con- 
cave. Fig.  T,  a  side  view,  a,  the  shaft ;  6,  the  wings  ; 
c,  two  shar^^  fins,  one  on  each  side,  for  cutting  the  next 
spade-graft ;  d,  the  iron  part.  Fig.  8,  a  back  view,  a, 
the  shaft ;  A,  the  wings  ;  c\  the  cutting  fins  ;  rf,  the  iron 
part  which  is  convex.  Fig.  9,  a  back  view  in  perspective. 
fl,  the  shaft;  i,i  the  wings;  ^,  the  fins;  d,  the  irpn  part. 
Fig.  10,  a  front  viitnv  in  perspective,  a,  the  shaft ;  6,  the 
wings  ;  c,  the  fins;  d,  the  iron  part.  Fig.  11,  th^scoop. 
Uy  a,  the  wQoden  handle ;  by  the  iron  scoop. 

♦These  tools  are  made  by  Benjamin  Rovle,  smith,  m  Dolefield, 
Danesgate,  MancheOer ;  and  by  William  Staveley*  »mith,  in  StODe- 
ffiMs,  YQfk**>Plice  12s.  r 

♦        -  • 
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Account  of  some  Experiments  and  Observations  on  tki  con- 
stituent  Paris  of  certain  astringent  Vegetables^  a)id  on 
their  Operations  in  Tanning.     •  -     . 

JBjf  JiuMPH&T  Davy,  £sg.  v 

jprom.the  PHao&oPHicAL,  Transac jiqjjs  of  the 

Royal  Society. 

JL  HE  discovery  made  by  M.  Seguin,  of  a  peculiar  vii- 
getable  matter  which  is  essential  to  tire  tanning  of  skin, 
and  ^Hbich  is  possessed  of  the  property  of  precipitating 
gelatine  from  its  solutions,  has  added  considerably  fo 
our   knowledge  of  the  constifutnt  parts   of  astringeAt 

^^etabfes.   '      ■      '  '      ;      '  '* 

•       •    •       ..■.■•         .     "  ' 

M,  Froust  -has'  investfgated -msCny  of  Ae  properties  of 
this  substance.;  but,  thongh  his  labours,  and  those  tf 
other  chemists,  have  led  to  various  interesting  obserrat- 
tions,'  yet  they  are  far  from  having  exhatisted  the  subject. 
The  affinities  of  tanning  have  been  hitherto  very  littfe 
examined ;  and  the  mamter  ih  which  its  action  upon 
animal  nratters  is  modified  by  combination  with  Other 
substances,  has  been  scarcely  at  al|  studied*  *  ' 

At  the  desire  of  the  Managers  of  the  Royal  Institution, 
I  began,  in  September,  1801,  a  series  of  experiments  on 
the  substances  employed  in'  the  process  of  tauning,  and  on 
the  chemical  agencies  concerned  in  it.  These  experi- 
Inents  have  occupied,  ever  since,  a  considerable  portion  of 
my  leisure  hours ;  and  I  now  presume  to  lay  before  the 
Royal  Society  an  account  of  their  general  results.  My 
chief  design  was,  to  attempt  to  elucidate  the  practical  patt 
of  the  art ;  but^  in  pursuing  it,  I  was  necessarily  led  to 
general  chemical  inquiries  concerning  the  analysis  of  the 
different  vegetable  substances  containing  tannin,  and 
their  peculiar  properties. ' 
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I.    ObseiycUians  on  the  Analysis  of  astringent  Vegetable 

Inft(sio7is, 

The  substances  that  have  been  supposed  to  exist  most 
generally  in  aiStringent  infusions  are^  tannin,  gallic  acid, 
extractive  matter. 

The  presence  of  tannin  in  an  infusion,  is  denoted  by  the 
precipitate  it  forms  with  the  solution  of  glue,  or  of  isii|- 
glas^.  And,  vhen  this  pi^inciple  is  wholly  separated^  if 
the  remaining  Uqi)or  gives  a  dark  colour  with  the  oxyge- 
nated salts  of  iron,  and  an  immediate  precipitate  with  ti^e 
solutions  of  alifm  and  of  muriate  of  tin,  it  is  believed  to 
cpntain  gallic  acid,  and  extractive  matter. 

The  experiments  of  Messrs.  Fourcroy,  Vauquelin,  aq4 
Seguio,  have  shown  that  many  astringent  splutions  un-i 
dergo  a  change  by  exp(]>sure  to  tl^e  s^mosphere  ;  an  insp^ 
|uble  matter  being  pfecipi^ted  from  theni.  A  precipita- 
tion is  likewise  occasioned  in  them  by  the  action  pf  heat ; 
and  these  circumstances  render  it  extremely  difficMit  to 
ascertain,  with  any  degree  of  precision,  the  qualities  pf 
their  constituent  parts,  as  they  exist  in  the  primitiYe 
combination. 

After  trying  several  expepments  on  different  methods  of 
ascertaining  the  quantity  of  tannin  in  astringent  infusions, 
I  was  induced  to  employ  the  common  process  of  precipi-^ 
tation  by  gelatine,  ^  being  the  most  accurate. 

This  process,  however,  requires  many  precautions.  Tl^e 
fanning  principle  in  different  vegetables,  as  w^ll  be  seen 
liereafter,  demands  for  its  saturation  different  proportions 
pf  gelatine ;  and  the  quantity  of  the  precipitate  obtained  by 
jGltration  is  not  always  exactly  proportional  to  the  qual;* 
ties  of  tannin  and  gelatine  in  solutions,  but  ii^  influenced 
by  the  degree  of  their  concentration.  Thus,  I  found 
|bat  10  grains  of  dry  isinglass,  dissolved  ia  two  ounces  of 

distillec^ 
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dSstilled  water,  g&^e,  with  solution  of  galls  in  excess,  a 
precipitate  weighing,  when  dry,  17  grains ;  whilst  the 
same  quantity,  dissolved  in  six  ounces  of  water,  produced^ 
all  other  circumstances  being  similar,  not  quite  15  grains. 
With  more  diluted  solutions,  the  loss  was  still  greater  ;  and 
analogous  effects  took  place^  when  equal  portions  of  the 
same  solution  of  isjnglass  were  acted  on  by  equal  portions 
of  the  same  infusionibf  galls  diluted  in  different  degreeai 
with  water  ;  the  least  quantity  of  precipitate  being  always 
produced  by  the  least  concentrated  liquor;  In  all  cases, 
when  the  weak  solutions  were  used,  it  was  observed,  that 
the  residual  fluid,  though  passed  two  or  three  times  < 
through  the  filtrei,  still  remained  more  or  less  turbid  and 
opaque ;  so  that  it  is  most  likely  that  the  deficiency  arose 
from  the  continual  suspension  of  some  of  the  mitmtely^di-^ 
vided  solid  matter  in  the  liquid  massi 

The  solutions  of  gelatine,  for  the  purposes  of  analysis^ 
should  be  employed  only  when  quite  firesd),  and  in  as  high 
a  state  of  saturation  as  is  compatible  with  their  perfect  flu- 
idity. I  have  observed,  that  in  cases  When  they  ap^ 
proacb  towards  the  state  of  jelly,  their  power  of  acting 
upon  tannin  is  materially  altered,  and  they  produce  only 
a  very  slight  precipitation;  M  the  degree  of  fluidity  of 
solutions  of  gelatine  is  influenced  by  their  temperature,  I 
have  found  it  expedient  in  all  comparative  exp<$riments 
to  bring  them,  and  the  astringent  infusions  on  which  they 
ate  designed  to  act,  as  nearly  as  possible  to  a  common 
degree  of  heat.  My  standard  temperature  has  been  be^ 
tween  60  and  70^  Fabrenbeii ;  and  the  solutions  of  gela- 
tine that  I  have  used  were  made  by  dissolving  120  grains 
isinglass  in  20  ounces  of  water. 

In  ascertaining  the  proportions  of  tannin  it  astringent 
infusions,  great  care  must  be  taken  to  prevent  the  pre$ehc«i 
of  any  excess  of  gelatine  ;  for,  when  this  excess  exists,  I 
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have  found  that  a  small  portion  of  the  solid  compotiiKl 
fDrmed  is  redissolved,  and  the  results  of  the  experiment 
otherwise  afleicted.  It  is  not  difficult  to  discover  the  prer 
cise  point  of  saturation^  if  the  soltttixm  of  isinglass  he 
added  oul3r  in  small  quantities  at  a  time,  and  if  portions 
of  the  clear  liquor  be  passed  through  a  filtre  at  different 
periods  of  the  process.  The  properties  of  these  portions 
will  indicate  the  quantities  of  the  solution  of  gelatine  re* 
(paired  for  die  completion  of  the  expeiinient. 

That  the  composition  of  any  precipitate  containing  tan- 
nin and  gelatine  may  be  known  with  a  tolerable  degree  of 
.  precision,  it  is  necessary  that  the  isinglass  employed  in  the 
solation,  and  the  new  compound  formed^  be  brought  as 
nearly  as  possible  to  dii^  same  degree  of  dryness*  For  this 
purpose,  I  have  generally  exposed  them,  for  an  equal 
time,  upon  the  lower  piate  of  a  sand-bath,  which  was  sel- 
dom heated  to  more  tiian  150^.  This  method  Ihave  found 
much  better  than  that  of  drying  at  the  temperatures  of  *!ie 
atmosphere,  as  the  different  states  of  the  air,  with  regard 
to  moisture,  materially  influence  the  results. 
'  Mr.  Hatchett  lias  noticed,  in  his  excellent  Paper  on 
Zoophytes,  ik,c.*  that  isinglass  is  almost  wholly  composed 
of  gelatine.  I  have  found,  that  100  grains  of  good  and  dry 
isinglass  contain  rather  more  than  98  grains  of  matter  so- 
luble in  water.  So  that,  when  the  quantity  of  isinglass,  in 
any  solution  employed  for  acting  ij^on  an  astringent  infu- 
sion, is  compared  with  the  quantity  of  the  precipitate  ob- 
tained, the  diiFerence  between  them  will  indicate  the  pro- 
portion of  tamiin,  as  it  exists  in  the  combination. 

After  the  tannin  has  been  separated  from  an  astringent 
infusion,  for  the  purpose  of  ascertaining  its  other  compo-^ 
nfcnt  parts,  I  have  been  accustomed   to  ev'aporate  the  re- 

*  Fliil.  Trans,  for  180P,  page  327. 
*  sidual 
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sidlial  Hquor  vwy  alovly,  at  a  temperature  below  200*-*^ 
In  this  process,  if  it  contains  extractive  matter,  that  siiHI* 
stance  is  in  part  rendered  insoluble,  so  as  to  fall  to  the 
boctoai  of  the  vessel.  When  the  fluid  is  reduced  to  a  tbi 
consistence,  I  pour  alcohol  upon  it.  If  any  gallic  a 
or  soluble  extractive  matter  be  present,  they  will  be  d 
solved,  after  a  little  agitation,  in  the  alcohol;  whilst  the«^ 
mucilage,  if  any  exist,  will  remain  unaltered,  and  may 
be  separated  from  the  insoluble  extract,  by  lixiviation 
with  water. 

I  have  made  many  experiments,  *  with  the  hope  of  dis* 
covering  a  method  by  which  the  respective  quantities  of 
gallic  acid  and  extractive  matter,  when  they  exist  in  so- 
lution in  the  alcohol,  may  be  ascertained ;  but  without 
obtaining  success  in  the  results.  It  is  impossible  to  render 
the  whole  of  any  quantity  of  extractive  matter  insoluble 
by  exposure  to  heat  and  air,  without  at  the  same  time 
decomposing  a  portion  of  the  gallic,  acid.  That  acid  can- 
not be  sublimed,  without  being  in  part  destroyed  ;  and, 
at  the  temperature  of  its  sublimation,  extractive  matter 
is  wholly  converted  into  new  products. 

Ether  dissolves  gallic  acid  ;  but  it  has  comparatively 
little  action  upon  extractive  matter.  I  have  been  able,  iii 
examining  solutions  of  galls,  to  separate  a  portion  of  gallic 
acid  by  means  of  ether.  But,  when  the  extractive  matter 
is  in  large  quantities,  this  method  does  not  succeed,  as,  in 
consequence  of  that  affinity^  which  is  connected  with 

*  M.  Deyeux  has  shewn,  (AnnaUs  de  Chimie,  Tome  XVI L  )>a<;o 
36,)  that  in  ihe  process  of  evaporating  solutions  of  galls,  no  gallic  acid  is 
carried  over  by  the  water,  at  a  temperature  below  that  of  ebullltioq. 
Many  astringent  infusions,  however,  lose  a  portion  of  their  aromatic 
principle,  even  in  cases  when  ihey  are  not  made  to  hoil ;  but  this  sub- 
stance, through  evident  to  the  smell,  iu  tbo  wai«r  ttuX  comes  over,  can- 
not be  detected  by  chemical  reagents. 
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mass  «y .  the  greatest  part  of. the  acid  contiimes  to  adliere  to 
fItBiRxtrdJCt. 

Alumine  has  a  strong'  attvactioQ  for  extractive  matter ; 
fell  comparatively  a  weak  one  for  gallic  acid  f.  When 
i|p>onate  of  aJmnine  is  boiled  for  some  time  with  a  solutioD 
^ipKaimng  extractive  matter,  the  extractive  matter  i» 
;'^'»fholly  takcq  up  by  the  earth,  with  which  it.fonm  an  in- 
soluble compound  ;  but  into  this  compound  some  of  the 
g^iic  acid  appears  likewi^  to  enter  ;  and  the  portion  re- 
maining dissolved  in  the  solution  is  always  combined  with 
alomine. 

I  Iiave  not,  in  any  instance,  been  able  to  separate  gallie 
acid  and  extractive  matter  perfectly  from  each  other  ;  but 
I  have  generally  endeavoured  to  form  some  judgment  con- 
cerning their  relative  proportions,  by  means  of  the  action 
of  the  sales  of  alumine,  and  the  oxygenated  salts  of  iron* 
Muriate  of  alumiue  precipitates  much  of  the  extractive 
matter  from  solutions,  without  acting  materially  upen 
gallic  acid  ;  and,  after  this  precipitation,  some  idea  may 
be  formed  concerning  the  quantity  of  the  gallic  acid,  by 
the  colour  it  gives  with  the  oxygenated  sulphate  of  iron^ 
In  this  process,  however,  great  care  must  be  taken  not  to 
add  the  solution  of  the  sulphate  of  iron  in  excess ;  for,  in 
^his  case,  the  black  precipitate  formed  with  the  gallic  acid 
uill  be  redissolved,  and  a  clear  oliye-coloured  fluid  only 
will  be  obtained. 

.  The.  saline  matters  in  astringent  infusions  adhere  so 
strongly  to  the  vegetable  principles,  that  it  is  impossible 
to  ascertain  their  nature  with  any  degree  of  accuracy  by 
means  of  common  reagents.     By  incineration  of  the  pro- 

•  Sec  Bert  hoi  lei,  Ut'cJi^tchet  sttr  !es  Lois  de  rAjimlrl  M/nu  de  thi^ 
fdfut  NaiiomL    Tome  III.  | >:  5. 
f  See  Fiedler,  Jmnnul  de  Ckimie,  pttr  J.  B.  Van  Mons»  Tome  I* 
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ducts  obtained  from  the  evaporation  of  astringent  In- 
fusions,  I  have  usually  pFocured  carbonate  of  4inie  antl 
carbonate  of  potash . 

In   the  different  analyses,  as  will  he  s6en   from  tlic 

•  results  given  in  the  following  sections,  I  have  attenc^i 

chiefly  to  the  proportions  of  the  tanning  principle,  aad'of 

the  principles  precipitable  by  the  salts  of  iron^  as  being 

most  connected  with  practical  applications. 

With  regard  to  the  knowledge  of  the  nature  of  the  dif- 
ferent substances,  as  they  exist  in  the  primitive  astringent 
infusion,  we  can  gain,  by  our  artificial  methods  of  exa* 
mination,  only  very  impevfect  approxhiiations.  fn  acting 
upon  them  by  reagents,  we  probably,  in  many  cases, 
alter  their  nature  ;  and  very  few  of  them  only  can  be  ob- 
tained in  an  uncombined  state.  The  comparison,  how- 
ever, of  the  products  of  different  experiments  with  eacl^ 
other,  is  always  connected  with  some  useful  conclusions  \ 
and  the  accumulation  of  facts  with  regard  to  the  subjee| 
mast  finally  tend  to  elucidate  this  obscure  but  xpost  iq^ 
(Resting  part  of  cfaemistry^ 

IJy  Exp  frinients  im  the  Irifusums  of  Galls^ 

.  I  have  been  very  much  assisted  in  my  inquiries  concern-: 
fng  the  properties  of  the  infusions  of  galls,  by  the  able 
Memoir  of  M.  Deyeux,  on  galls  *• 

The  strongest  infusion  of  galls  that  I  could  obtain,  at 

~56^  F^hrenb^t,  l^y  repeatedly  pouring  distilled  water  upon 

the  best  Aleppo  galls  broken  into  small  pieces,  ^id  suffisr- 

.  ing  it  to  reipain  in  contact  with  them  till  the  saturation 

.was  coqiplete^,  ^a$  of  the  specific  gravity  1.068.     Four 

hundred  grains  of  it  produced  >  by  evaporation  at  a  teai- 

perati;re  below  200*,  fifty-three  grains  of  solid  matter ; 

^  Ifliidi,  as  weH  as  I  could  estimate,  by  the  method$  of 

f  Annales  de  Chimie,  TomeXVU.  pag.  1. 
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analysis  that  haye  been  just  described,  consisted  of  about 

.  -fv  of  tapnin^  or  matter  precipitable  by  gelatine,  and  i% 

of  gallic  acid,  united  to  a  minute  portMHi  of  extractive 

inattef« 

100  grains  of  the  solid  matter  obtained  from  the  infu- 
sion left,  after  incineration,  nearly  4|  grains  of  ashes; 
which  wore  chiefly  calcareous  matter,  mixed  with  a  small 
portion  of  fixed  alkali.  The  infusion  strongly  reddened 
p^per  tinged  with  litmus.  It  was  semitran$parent,  and 
of  a  }'eUowi»b-brown  colour*  Its  taste  was  highly  as- 
tringent. 

When  sulphuric  acid  was  poured  into  the  infusion,  a 
dense  whitish  precipitate  was  produced ;  and  tliis  effect 
was  constant,  whatever  quantity  of  the  acid  was  used. 
Tli^  residual  liquor,  when  passed  tbrougb  the  fiitre,  was 
found  of  a  shade  of  colour  deeper  than  before.  It  pred- 
pitated  gelatine,  ai»d  gave  a  dark  colour  with  the  oxyg»- 
^  pat^d  sulphate  of  iix>u. 

The  solid  matter  nemaining  on  the  fiitre,  slightly  red- 
dened vegetable  blues;  and,  when  dissolved  in  warm 
water,  copiously  precipitated  the  solutions  of  isinglass. 
M.  Proust  t,  who  first  paid  attention  to  its  properties, 
supposes  that  it  is  a  coinp<>und  ^  the  aeid  with  tArmin  ; 
but  I  suspect  that  it  also'eentains  gallic  acid,  and  probably 
a  small  portion  of  extractive  matter.  This  last  subslance, 
as  is  well  known,  is  thrpwn  down  from  its  scdutions  by 
sulphuric  acid  ;  and  I  found,  in  distilling  the  preeipitale 
from  galb  of  sulphuric  acid,  at  a  heat  above  212^,  that  a 
^uid  came  over,  of  a  light  yellow  colour,  which  was 
rendered  black  by  oxygenated  sulphate  of  iron ;  but  winch 
was  not  altered  by  gelatine* 

-'  • 

*  The  (act  of  the  piecipitatioR  of  soloiion  ofsfilhil^ai^ids,  W9»  sio« 
ticed  by  M.  Dize.  See  Jnmies  de  Chimie,  Tome  XXXV.  p.  37. 
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Muriatic  acid  produced,  in  the  infusion,  effects  ana- 
logous to  those  produced  by  sulphuric  acid ;  and  two 
coonpounds  of  the  acid^and  the  vegetable  substances  were 
formed  :  the  one  united  to  excess  of  acid,  which  remained 
>n  solution  ;  the  other  containing  a  considerable  quantity 
of  tannin,  which  was  precipitated  in  the  solid  form. 

When  concentrated  nitric  acid  was  made  to  act  upon  the 
infusion,  it  was  rendered  turbid ;  but  the  solid  matter 
formed  was  immediately  dissolved  with  effervescence,  and 
the  liquor  then  became  clear,  and  of  ap  orange  colour. 
On  examining  it,  it  was  found  that  both  the  tannin  and  the 
gallic  acid  were  destroyed ;  for  it  gave  no  precipitate, 
either  with  gelatine  or  the  salts  of  iron,  even  after  the 
residual  nitric  acid  was  saturated  by  an  alkali.  By  eva- 
poration of  a  portion  of  the  fluid,  a  soft  substance  was 
obtained  of  a  yellowish-brown  colour,  and  of  a  slightly 
sourish  taste.  It  was  soluble  in  wate^r,  and  precipitated 
nitro-muriate  of  tin,  and  the  nitrate  of.  alumine  ;  so  that 
its  properties  approached  to  those  of  extractive  matter ; 
and  it  probably  contained  oxalic  acid,  as  it  rendered  tur- 
bid a  solution  of  muriate  of  lime. 

When  a  very  weak  solution  of  nitric  acid  was  mixed 
with  the  infusion,  a  permanent  precipitate  was  formed  ; 
and  the  residual  liquor,  examined  by  the  solution  of  ge* 
latine,  was  found  to  contain  tannin. 

A  solution  of  pure  potash  ^was  poured  into  a  portion  of 
the  infusion.  At  first,  a  faint  turbid  appearance  was  per- 
ceived ;  but,  by  agitation,  the  fluid  became  clear,  and 
its  colour  changed  from  yellow  brown  to  brown  red  ;  and 
this  last  tint  was  most  vivid  on  the  surface,  where  the  so- 
lution was  exposed  to  the  atmosphere.  The  solution  of 
^  isinglas  did  not  act  upon  the  infusion  modified  by  th^ 
alkali,  till  an  acid  was  added  in  excess,  when  a  copious 
precipitation  was  occasioned. 
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The  compound  of  potash,  and  solution  of  galls,  when 
evaporated,  appeared  in  tlie  form  of  an  olive-coloure^ 
inass,  which  had  a  faint  alkaline  taste,  and  which  slowly 
deliquesced  when  exposed  to  the  air. 

Soda  acted  upon  the  infusion  in  the  same  manner  a$ 
potash  ;  and  a  fluid  was  forq[ied,  of  a  red-brown  colour, 
?Krhich  gave  no  precipitate  to  gelatine. 

Solution  of  ammonia  produced  the  same  colour  as  potf 
ash  and  soda,  and  formed  so  perfect  an  union  with  the 
tannin  of  the  infusion,  that  it  was  not  acted  upon  by  gela- 
tine. When  the  compound  liquor  was  exposed  to  the  heat 
of  boiling  water,  a  part  of  the  ammonia  flew  off,  and 
another  part  reacted  upon  the  infusion,  so  as  to  effect  a 
material  change  in  its  properties.  A  considerable  quan- 
tity  of  insoluble  matter  was  formed ;  and  the  remaining 
liquor  contained  littje  tannin  and  gallic  acid,  but  a  consN 
derable  portion  of  a  substance  that  precipitated  muriate 
of  tin,  and  the  salts  of  alumine. 

When  the  experiment  on  the  ebullition  of  the  compound 
t:)f  tl)2  infusion  and  ammonia  was  made  in  close  vessels,  the 
Jiquor  that  canie  over  was  strongly  impregnated  with  am- 
monia ;  its  colour  was  light  yellow,  and,  when  saturated 
with  an  acid,  it  was  very  little  altered  by  the  salts  of  iron. 
The  residual  fluid,  after  the  process  had  been  continued  for 
$ome  time,  as  in  the  other  case,  precipitated  gelatine 
slightly,  but  the  salts  of  alumine  copiously  ;  and  it'gavea 
tinge  of  red  to  litmus  paper. 

When  solutions  of  linie,  of  strontia,  or  of  barytes,  were 
poured  in  excess  into  a  portion  of  the  infusion,  ^  copious 
olive-coloured  precipitate  was  formed,  and  the  solution  be- 
came almost  clear,  and  of  a  reddish  t^nt.  In  this  case,  the 
tannin,  the  gallic  acid,  and  the  extractive  matter,  seemed 
to  be  almost  wholly  carried  down  in  the  precipitates  ;  as 
the  residual  fluids^  when  saturated  by  an  acid,  gave  no 

precipitate 
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tttecipitate  to  gelatine,  and  only  a  very  slight  tint  of  pur- 
ple to  oxygenated  sulphate  of  iron. 

When  the  solutions  of  the  alkaline  earths  were  used 
o^ly  in  small  quantities,  the  infusion  being  in  excess,  a 
fimaller  quantity  of  precipitate  was  fornjed,  and  the  resi- 
dualliquoir  was  of  an  olive-green  colour ;  the  tint  being 
darkest  in  the  experiment  with  the  bary tes,  and  lightest  in. 
that  with  the  lime.  This  fluid,  when  examined,  was 
found  to  hold  in  solution  a  compound  of  gallic  acid  and 
alkaline  earth.  It  became  turbid  when  acted  on  by  a 
little  sulphuric  acid ;  and,  after  being  filtrated,  gave  a 
black  colour  with  the  solutions  of  iron,  but  was  not  acUd 
upon  by  gelatine^ 

When  a  large  proportion  of  lime  was  heated  for  some 
time  with  the  infusion,  it,  combined  with  all  its  constituent 
principles,  and  gave,  by  washing,  a  fluid  which  had  the 
taste  of  lime-water,  and  which  held  in  solution  only  a  very 
small  quantity  of  vegetable  matter.  Its  colour  was  pale 
yellow ;  and,  when  saturated  with  muriatic  acid,  it  did 

4  T 

not  precipitate  gelatine,  and  gave  only  a  slight  purpl^ 
tinge  to  the  solutions  of  the  salts  of  iron.  The  lime,  in 
combination  with  the  solid  matter  of  the  infusion,  was  of 
a  fawn  colour.  It  became  green  at  its  suffg^ce,  where  it 
was  exposed  to  the  air;  and,  when  washed  with  large 
qiiantities  of  water,  it  continued  to  give,  even  to  the  last 
portions,  a  pale  yellow  tinge. 

Magnesia  was  boiled  in  one  portion  of  the  infusion  for 
a  few  hours ;  and  i^ixcd  in  excess  with  another  portion, 
which  was  suffered  to  remain  cold.  ,  In  both  bases,  a  deep 
green  fluid  was  obtained,  which  precipitated  the  salts  of 
iron,  but  not  the  solutions  of  gelatine  ;  and  the  magnesia 
liad  acquired  q.  grayiBh^green  tint*    Water  poured  upon 

« 

it  became  green,  and  acquired  the  properties  of  Che  fluid 
at  first  obtained.     Aft^  long  washiT)g>  tbe  colour  of  the 

Q2  magnesia 
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magnesia  changed  to  dirty  yellpw„  and  the  last  portionf 
of  water' made  to  act  upon  it  were  pale  yellow,  and  altered 
very  little  the  solutions  of  iron. 

When  the  magnesia  was  dissolved  in  muriatic  acid,  ^ 
brownish  and  turbid  fluid  was  obtaini^d,  which  precipi- 
tated gelatine  and  the  oxygenated  salts  of  iron.  So  that 
there  is  every  reason  to  believe,  that  the  earth,  in  acting 
on  the  astringent  inlfusion,  bad  formed  two  combinations  ; 
one  containing  chiefly  gallic  acid,  which  was  easily  solu- 
ble in  water ;  the  other  containing  chiefly  tannin,  which 
was  very  difHcultly  soluble. 

Alumine  boiled  with  the  infusion  became  yellowish- 
gray,  and  gave  a  clear  white  fluid,  which  produced  only 
a  tinge  of  light  purple  in  the  solutions  of  ironl  When  the 
j^rth  *  was  employed  in  very  small  quantity,  however^ 
it  formed  an  insoluble  compound  only  with  the  tannin  and 
the  extract ;  and  the  residual  liquor  was  found  to  contain 
a  gallate  of  alumine  with  excess  of  acid. 

The  oxides  of  tin  and  of  zinc,  obtained  by  nitric  acid, 
were  boiled  with  separate  portions  of  the  infusion  for  two 
hours.  In  both  cases,  a  clear  fluid,  whicli  appeared  to  be 
pure  water,  was  obtained ;  and  the  oxides  gained  a  tint 
of  dull  yellow.  A  part  of  each  of  them  was  dissolved  in 
muriatic  acid.  The  solution  obtained  was  yellow :  it  co- 
piously precipitated  gelatine  ;  and  gave  a  dense  black  with 
the  salts  of  iron.  M.  Proust  f,  who  first  observed  the 
action  of  oxide  of  tin  upon  astringent  infusions,  supposes 
that  portions  of  tannin  and  gallic  acid  are  decomposed  in 
the  process,,  or  converted,  by  the  oxygen  of  the  qxide, 
into  new  substances.  These  experiments  do  not,  however, 
appear  to  confirm  the  supposition. 

^^  Mr.  Fiedler,- 1  bdieve,  first  obflerved  the  action  ^TaTumrne  npOA 
Unnin.  Van  M6ns*  JoomaU  Vol.  I.  page.il6. 

M.  Deyeux 
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M.  Deyeux  observed ,  that  a  copious  precipitation  was 
occasioned  in  infusion  of  galls,  by  solutions  of  the  alkalis 
combined  witli  carbonic  acid*  M.  Proust  has  supposed 
that  the  solid  matter  formed  is  pure  tannin,  separated 
from  its  solution  by  the  stronger  affinity  of  the  alkali  for 
water ;  and  he  recommends  the  process,  as  a  method  of 
obtaining  tannin. 

In  examining  the  precipitate  obtained  by  carbonate  of 
potash  fully  combined  with  carbonic  acid,  and  used  to 
saturation,  I  have  not  been  able  to  recognise,  in  it  the 
properties  which  are  usually  ascribed  to  tannin  ;  it  is  not 
possessed  of  the  astringent  taste ;  and  it  is  but  slightly 
soluble  in  cold  water,  or  in  alcohol.  Its  solution  acts  rery 
little  upon  gelatine,  till  it  is  saturated  wiUi  an  acid  ;  and  it 
is  not  possessed  of  the  property  of  tanning  skin. 

In  various  cases,  in  which  the  greatest  care  was  taken 
to  use  no  excess,  either  of  the  astringent  infusion  or  of  the 
alkaline  solution,  I  have  found  the  solid  matter  obtained 
possessed  of  analpgous  properties  ;  and  it  has  always  gi- 
ven, by  incineration,  a  considerable  portion  of  carbonate 
of  potash,  and  a  small  quantity  of  carbonate  of  lime. 

The  fluid  remaining  after  the  separation  of  the  precipi* 
tate  was  of  a  dark-brpwn  colour,  and  became  green  at 
the  surface,  when  it  was  exposed  to  the  air.  It  gave  no 
precipitate  to  solution  of  gelatine  ;  and  afforded  only  an 
olire-coloured  precipitate  with  the  salts  of  iron. 

When  muriatic  acid  was  poured  into  the  clear  fluid,  a 

violent  effervescence  was  produced  ;  the  fluid  became  tur* 

'  bid  ;  a  precipitate  was  deposited ;  and  the.residual  liqoar 

acted  upon  gelatine  and  the  salts  of. iron »  in  a  manner 

similar  to  the  primitive  infusion. 

M«  JSeyeux,  in  distilling  the  precipitate  from  infusion 
of  grails  by  carbonate  of  potash,  obtained  crystals  of  gallic 
acid*      la  following  bis  process,  I  bad  similar  results^  and 

afluid 
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a'  Acrid  came  orer,  ^lAch  reddened  litmus-paper,  and  pre- 
cipitated the  salts  of  iron  black,  but  did  not  act  upon 
gelatine*. 

When  the  precipitate  by  carbonate  of  potash  was  acted 
wpon  by  warm  water,  applied  in  large  quantities,  a  con- 
siderable portion  of  it  was  dissolved  ;  but  a  pa!rt  remained, 
which  could  not  in  any  way  be  made  to  enter  into  sola- 
lion  y  and  its  properties  werfe  very  different  from  those  of 
entire  jirecipitate.  It  was  not  at  all  affected  by  alcohol  r 
it  was  acted  on  by  muriatic  acid,  and  partially  dissolved ; 
arnd  the  solution  precipitated  gelantine  and  the  salts  b( 
iiron^  It  afforded,  by  incineration,  a  considerable  portion 
if  Irnie,  but  no  alkali. 

In  domparitig  these  facts,  it  would  seenr,  that  the  pre- 
cipitate from  infusion  of  galls  donsists  partly  of  tannin 
slhd  gallic  acid  united  to  a  small  quantity  of  alkali,  and 
partly  of  these  vegetabfe  matters  combined  with  calcareou^ 
&rth  ;  and  it  will  appear  probable,  when  the  facts  here- 
after detailed  are  examined,  that  both  the  potash  and  the 
Kme  are  cohtaSned  in  these  comp6mid!s  in  a  state  of  union 
with  carbonic  acid. 

The  solution^  of  carbonate  of  soda  and  of  carbonate  of 
ammonia,  both  pretipat^d  the  infusion  of  galls  in  a  man- 
iner  similar  to  the  carbonate  of  potash  ;  and  each  of  tbe^ 
precipitates,  when  a'cted  on  by  boiling  water,  left  a  sniall 
quantity  of  insoluble  matter,  which  seemed  it  consist 
Ai^fly  of  tannin  arid  carbtmate  of  lime.- 

'jfhe  entire  pi'ecipltate  by  carbonate  of  soda  produced, 
'When  incinerated,  carbonate  of  soda  and  carbonate  of 
litriel.  The  precipitate  by  carbonate  of  ammonia,  when 
exposed  to  a  heat  sufficient  to'  boil  water,  in  a  retort 
having  a*  receiver  attached  to  it,  gave  out  carbonate  of 
amitionia',  (which  wa'S  condensed  in  small  crystafe  in  the 
liicdwf  the  retort, )atid*a*  yellowish  flfid,  wWehhadth^ 
"•     •  stronj^ 
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Strong  smell  and  taste  of  this  volatile  salt.  After  the  pro- 
cess of  distillation,  the  solid  matter  remaining  was  fcmnfi 
bf  a  dark  brown  colour  ;  a  part  of  it  readily  dissolved  in 
cold  water,  and  the  solution  acted  on  gelatine. 

The  residual  fluid  of  the  portions  of  the  infusion  whicfi 
had  been  acted  on  by  tlie  carbonates  of  soda  and  of  ammq* 
iiia,  as  in  the  instance  of  the  carbonate  of  potash,  gave  np 
precipitate  with  gelatine,  till  they  were  saturated  with  an 
acid  ;  so  that,  in  all  these  cases,  the  changes  are  strictly 
analogous. 

The  infusion  of  galls,  as  appears  from  thie  analysi:*,  con- 
tains in  its  primitive  s^te  calcareous  matter.  By  the 
action  of  the  mild  alkalis,  this  substance  is  precipitated  in 
union  with  a  portion  of  the  vegetable  matter,  in  the  form 
of  an  insoluble  compound.  The  alkalis  tl^^mselyes,  at  the 
$sLxne  time,  enter  into  actual  combination  with  the  remain- 
jng  tannin  and  gallic  acid  ;  and  a  part  of  the  compound 
formed  is  precipitated,  whilst  another  part  remains,  in 
^lution. 

When  the  artificial  carbpng-tes  of  lime,  magnesia,  and 
barytes,  were  separately  boiled  with  portions  of  the  infu- 
jion  of  galls  for  some  hours,  they  combined  with  the 
tannin  contained  in  it,  so  as  to  form  with  it  insoluble  com- 
pounds; and,  in  each  case,  a  deep  green  fluid  ^ya8  ob«  . 
tained,  ^vnich  gave  no  precipitate  to  gelatine,  even  when 
an  acid  was  added,  but  which  produced  a  deep  black  co- 
lour in  the  solutions  of  the  salts  of  iron. 

Sulphate  of  lime,  when  finely  divided,  whether  natural 
*'pr  artificial,  after  having  been  long  belted  with, a  small 
quantity  of  the  infusion,  was  founid  to  have  combined  witl) 
the  tannin  pf  it,  and  to  have  gained  a  faint  tinge  of  light 
brown.  The  liquid  became  of  ^  blue-green  colour,  and 
acted  upon  the  salts  of  iron,  but  not  ijjpon  gelatine  ;  and 
there  is  every  reason  to  suppose,  that  it  held  in  solution  a 
triple  coaipound  of  gallic  acic^,.  sulphurie  acidi  a^d  lim^. 

*'^"'' We 
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We  owe  to  M.  Proust  the  discovery  that  different  so- 
lutions of  the  neutral  Falts  precipitate  the  infusion  of  galls ; 
and  he  supposes,  that  the  precipitation  is  owing  to  their 
combining  with  a  portion  of  the  water  which  held  die  ve* 
getable  matter  in  solution.  In  examining  the  solid  matters 
thrown  down  from  the  infusion,  by  sulphate  of  alumine, 
nitrate  of  potash,  acetite  of  potash,  muriate  of  soda,  and 
muriate  of  barytes,  I  found  them  soluble,  to  a  certain  ex- 
tent, in  water,  and  possessed  of  the  power  of  acting  upon 
gelatine*  Froqi  the  products  given  by  their  incineration, 
and  by  their  distillation,  I  am  however  inclined  to  be- 
lieve that  they  contain,  besides  tannin,  a  portion  of  gallic 
acid  and  extractive  matter,  and  a  quantity  of  the  salt  em- 
ployed in  the  primitive  solution. 

It  is  well  known,  that  many  of  the  metallic  solutions 
occasion  dense  precipitates  in  the  infusion  of  galls  ;  and  it 
bas  been  generally  supposed  that  these  precipitates  are 
composed  of  tannin  and  extractive  matter,  or  of  those  two 
substiances  and  gallic  acid,  united  to  the  metallic  oxide; 
but,  from  the  observation  of  different  processes  of  this 
kind,  in  which  the  salts  of  iron  and  of  tin  were  employed, 
]  am  inclined  to  believe,  that  they  contain  also  a  portioi^ 
of  the  acid  of  the  saline  compound. 

When  the  muriate  of  tin  was  made  to  act  upon  a  por- 
tion of  the  infusion,  till  no  more  precipitation  could  be 
produced  in  it,  the  fluid  that  passed  through  the  filtre  still 
acted  upon  gelatine,  and  seemed  to  contain  no  excess  of 
acid ;  for  it  gave  a  precipitate  to  carbonate  of  potash, 
withou^roducing  effervescence.  The  solid  compound, 
when  cfecomposed  by  sulphureted' hydrogen,  after  the 
manner  recommended  by  M.  Proust,  was  found  strongly 
to  redden  Jitmus-paper,  and  it  copiously  precipitated 
nitrate  of  silver  ;  whereas,  the  primitive  infusion  only  ren- 
dered it  slightly  turbid ;  so  that  there  is  every  reason  to 
^Heve,  that  the  pricipitate  contained  muriatic  acid. 

By 
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fty  passing  the  black  and  turbid  fluid,  procan^d  by  the 
SLCtion  of  solution  of  oxygenated  sulphate  of  iron  in  excess! 
tipon  a  portion  of  the  infusion,  through  finely-dirlded  pure 
flint,  contained  in  four  folds  of  filtrating  paper,  I  obtained 
a  light  olive-green  fluid,  in  which  there  was  no  excess  of 
Kulphuric  acid,  and  which  I  am  inclined  to  suppose  was  a 
iolation  df  the  coihpbuild  of  gallic  acid  and  sulphate  of  iron^ 
^th  superabundance  of  metallic  salt.  I  have  already 
inentioned  that  gallic  acid,  when  in  very  small  proportion^ 
4oes  not  precipitate  the  oxygenated  salts  of  iwHi ;  and  M. 
Proust,  in  his  ingenious  Paper  upon  the  DiflPerence  of  the 
Salts  of  Iron,  has  supposed  that,  in  the  formation  of  ink^ 
a  portion  of  the  oxide  of  iron  in  union  with  gallic  acid  is 
dissolved  by  the  sulphuric  acid  of  the  sulphate.  Thia 
temn&s  near  to  the  opinion  that  they  form  a  triple  com- 
pound :  and,  in  reasoning  upon  the  genei'al  phenomena^ 
it  seems  Ifiiir  to  conclude,  that,  fa\  the  case  of  the  precipi« 
^tion  of  tannin  by  tlie  salts  of  tin  and  of  iron,  compounds 
are  formed,  of  tannin  and  the  salts ;  and  that,  of  thesd 
«SoiJrlpounds  such  as  contain  tin  are  shghtly  soluble  in  watery 
whilst  those  that  contain  iron  are  almost  wholly  inso- 
luble. 

In^xaitiining  the  action  of  animal  substances  upon  the 
infusion  of  galls,  with  the  view  of  ascertaining  the  com^* 
positi()n  of  the  compounds  bf  gelatine,  and  of  skin,  with 
tannin,  I  found  that  a  saturated  solution  of  gelatine,  which 
oontained  the  soluble  matter  of  50  grains  of  dry  isinglass^ 
produced  from  the  infusion  a  precipitate  that  weighed 
neairly  ^1  grains  ;  and,- in  another  instance,  a  solution  con^ 
taining  30  grains  of  isinglass,  gave  about  56  grains ;  so 
that,  taking  the  mean  of  the  two  experiments,  and  allows 
ing  for  the  small  quantity  bf  insoluble  matter  in  isinglass^ 
We  may  condude,  that  100  gtains  of  the  compound  of  ge-» 
latine  and  tannin,  formed  by  precipitation  from  saturated 
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solutions,  contain  about  54  grains  of  gelatine^  and  M 
of  tannin. 

A  piece  of  dry  calf^skin,  perfectly  free  from  extraneous 
matter^  that  weighed  180  grains,  after  being  prepared 
for  tanning  by  long  imofiersion  in  water,  was  tanned  in  a 
pprtion  of  the  infusion,  being  exposed  to  it  for  three 
jweeks*  When  dry,  the  leather  weighed  295  grains;  so 
that,  considering  this  experiment  as  accurate,  leather 
quickly  tanned  by  means  of  an  infusion  of  galls  consuts 
of  about  61  grains  of  skin,  and  39  of  vegetable  matter,  in 
100  grains. 

After  depriving  a  portion  of  the  infusion  of  all  its 
tanning  matter,  by  repeatedly  exposing  it  to  the  action  of 
pieces  of  skin,  I  found  that  it  gave  a  much  slighter  colour 
to  oxygenated  sulphate  of  iron,  than  an  equal  portion  of  a 
similar  infusion  which  had  been  immediately  precipitated 
by  solution  of  isinglass;  but  I  am  inclined  to  attribute  this 
effect,  not  to  any  absorption  of  gallic  acid  by  the  skin, 
but  rather  to  the  decomposition  of  it  by  the  Jong  continued 
action  of  the  atmosphere  ;  for  much  insoluble  matter  had 
been  precipitated,  duiing  the  process  of  tanning,  and  the 
residuum  contained  a  small  portion  of  acetous  acid. 

In  ascertaining  the  quantity  of  tannin  in  galls,  I  found 
that  500  grains  of  good  Aleppo  galls  gave,  by  lixiviation 
with  pure  water  till  their  soluble  parts  were  taken  up,  and 
subsequent  slow  evaporation,  185  grains  of  solid  mat- 
ter. And  this  matter,  examined  by  analysis,  appeared 
to  consist. 

Of  tannin 130  grains. 

Of  mucilage,  and  matter  rendered  insoluble 
by  evaporation .12 

Of  gallic  acid,  with  a  little  extractive  matt^     31 

Bemainder,   calcareous    earth    and  saline 

matter 12 
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The  fluid  obtained  by  the  l^t  lixiviation  of  galls,  as  M. 
Deyeux  obserred,  is  pale  green ;  and  I  am  inclined  to 
believe,  that  St  is  chiefly  a  weak  solution  of  gallate  of  lime. 
The  ashes  of  galls,  deprived  of  soluble  matter,  furnish  a 
very  considerable  quantity  of  calcareous  earth.  And  the 
property  which  M.  Deyeux  discovered  in  the  liquor  of 
the  last  lixiviations,  of  becoming  red  by  the  action  of 
acids,  and  of  regaining  the  green  colour  by  means  of  al* 
kalis,'  I  have  observed,  more  or  less,  in  all  the  soluble  ^ 
compounds  containing  galUc  acid  and  the  alkaline  earth* 

TO  BB>CQNCLUD£P  IN  OUR  NEXT, 


On  the  Preparation  of  the  Bvlbs  of  the  ilyacinthus  non 
Saiptus,  or  common  Blue-^BeUf  as  a  Substitute  for  Gum 
Arabic* 

By  Mr.  Thomas  Willis,  of  Lime-street j  London. 

From  the  Transactions  of  the  Society  for,  the  Encou* 
ragement  of  Arts,  Manufactures,  and  Commerce. 


The  Silver  Medal  was  voted  to  Mr,  WBlis/or  this 

Conipiunicdtion^ 


I 


N  the  year  1794,  whilst  collecting  plants  in  a  wood  for 
botanical  specimens,  I  observed  that  the  root  of  the  Hy^' 
acinthus  non  scriptus,  the  plant  commonly  called  Bhie- 
Bells,  or  Hare-Bells,  was  extremely  mucilaginous ;  and 
on  tasting  it,  I  discovered  only  a  very  shght*  pungency, 
I  collected  a  pound  of  the  Bulbs,  and,  after  sHcing  and 
drying  them  before  a  fire,  they  yielded  about  four  ounces 
pf  powder,    I  thought  that  by  keeping  the  powder  some 

Ra  timei 
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time,  the  little  acridness  might  go  off,  as  it  doe^in  the 
arum-root  powder.  I  tasted  it  about  six  months  after, 
and  found  it  porfectly  insipid.  I  concluded  it  noight  be 
mid^^  useful  for  food  or  nourishment,  but  at  that  time 
pursued  the  matter  no  farther^ 

In  the  spring  of  1800,  gum-arabic  having  been  a  long 
time  very  dear,  and  likely  to  continue  so,  I  thought  thi^ 
inupilaginous  root  might  answer  some  of  its  purposes,  for 
^^ernal  use.  I  therefore  procured  seven  pounds  and  a 
half  qf  the  Bulbs,  which,  when  sliced  and  dried,  produce4 
two  pounds  of  powder.  B^ing  soon  afterwardsln  company 
with  Mr.  Charles  Taylor,  Secretary  to  the  Society  of 
Arts,  &c,  I  mentioned  to  him  that  I  had  discovered  a 
root  which  grew  in  great  plenty  in  this  kingdom,  yieldei^ 
a  very  strong  mucilage,  and  which  I  imagined  would  an-s 
^wer  the  purposes  of  gum-arabic,  in  some  of  tbe^manuT 
factories.  He  said,  if  I  pleased,  he  woold  send  scfoie 
of  it  down  to  M^tnchester,  to  be  tried  by  the  Calico- 
printers. 

Three  or  four  ounces  of  the  powder  were  given  him, 
and  sent  down  there :  be  was  informed^  upc*i  trial,  that  k 
answered  the  purposes  ojf  fiiEing  the  calico-printers  ei>« 
lours,  equally  as  well  as  gum-arabic ;  and  in  the  same 
proportion,  oif  an  ounqe  and  a  half  of  the  powder,  to 
four  ounces  of  the  mordant.  Mr.  Taylor  received  the 
samples  of  the  printe4  -cottony  Qn  which  it  had  been 
i|sed* 

On  the  15th  of  January,  1801,  I  furnished  M^.  Tay- 
lor with  eight  ounces  more  of  the  powder  j  but  have  iiq( 
since  heard  the  result. 

As  this  root  can  be  easily  procured,  and  used  at  a  lea$. 
price  than  gum-arabic  has  been  sold  for  several  years  past^ 
\  think  it  may  be  rendered  of  great  utility  |  an4  the  Sog^ 
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£iety  of  Arts,  &c.  by  patronizing  it,  may  be  the  means  of 
Itiaking  it  a  public  benefit. 

Care  should  be  taken,  and  advice  givjsn,  that  the  woodii 
sbould  not  be  left  destitute  of  the  roots ;  and  it  would  be 
iadviseable  to  offer  premiums  for  cultivating  the  roots  and 
ofl&ets,  as  they  are  very  increasing.  By  such  means  a  con- 
stant supply  may  be  had,  if  the  roots  answ^  the  intended 
purposes. 

,  I  do  not  presume  to  offer  any  thing  respecting  the  mode 
in  which  the  Society  may  think  proper  to  divulge  the  dig« 
covery,  and  promote  the  use  of  these  roots ;  but  I  ima« 
gine,  that  if  the  roots  are  bruised  and  psed  fresh,  they 
would  answer  the  purpose  better  thaq  when  dried  and 
powdered ;  and  as  it  is  now  a  proper  tiipe  of  the  year  for 
taking  then»  up,  and  will  continue  to  be  so  for  two 
months,  I  wish  that  the  discovery  may  be  made  known  SA 
soon  as  possible. 

I  have  sent  you  specimens  both  of  the  dried  roots  and 
powder,  that  they  may  he  seen  at  the  Society's  rooms,  bj 
the  calico-printers.  What  I  have  done  have  been  scorched 
a  little  in  drying ;  but  the  colour  would  be  much  better^ 
if  proper  care  was  taken  in  4tymg  them. 

From  ii^  trials  made  before  the  Committee  with  this 
Powder,  with  hot  and  cold  water,  from  samples  of  the 
printed  cottoQ  produced  which  had  been  printed  with 
it  in8tea4  of  Gum  Senegal,  and  fron^  experiments  made 
in  Manchester,  it  ^pears  that  the  Hyacinthus  non  scrip- 
tus  may,  in  vsuuxy  oji^pesy  be  found  a  useful  substitute  fof 
p|}i||.4nbi^. 


^xtrm: 
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Sxtractfrom  tlie  Report  on  the  Discaveiy  of  bitummous 
JVood;  read  to  the  Ligurian  National  Institute.  By 
M,  MojoN,  Public  Professor  of  Cheriiistrjf^  arid  Mcnh^ 
ber  of  the  Institute. 

From  the  Annales  de  Chimie, 

JLN  a  plain  about  half  a  league  from  the  mouth  of  the 
Magra,  in  the  district  of  Castel  Nuovo,  on  the  confines 
of  the  Italian  Republic,  a  vast  quantity  of  bituminous 
wood  has  lately  been  discovered.  It  is  situated  in  .  a  soil 
formed  of  argillaceous  and  calcareous  strata  of  greater  or 
legs  depth,  and  very  irregular  through  their  whole  ex- 
tent/ The  nature  of  the  fossil  as  well  as  the  disposition  of 
the  soil,  unquestionably  prove  that  these  strata  must  have. 
been  formed  by  some  great  convulsion  which  destroyed 
9nd  overwhelmed  whole  forests. 

*rbis  bituminous  wood  which  in  some  places  is  scarcely 
<5overed  by  the  soil  still  preserves  its  original  form.  In 
Ae  researches  that  have  been  made  trunks  of  diBerent 
tbickness,  up  to  six  decimetres,  have  been  extracted  ; 
the  transverse  section  of  somq  is  of  an  eUiptic  form,  as  if 
produced  by  pressure. 

The  colour  of  the  fossil  is  in  som^  instances  a  perfect 
black,  in  others  a  greyish  black,  and  in  others  again,  a 
wood-like  brown.  The  black  is  sometimes  extremely 
shining,  having  even  the  brilliancy  of  glass ;  the  other 
two  kinds  are  naturally  dull,  but  are  capable  of  being 
very  highly  polished. 

Its  texture  is  completely  that  of  wood,  having  under-> 
gone  no  alteration  from  the  bitumen  which  has  penetrated 
it,  so  that  it  may  frequently  be  decided  to  what  tree^ 
such  or  ftuch  pieces  have  belonged, 
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This  wood  is  not  so  brittle  as  coal,  and  if  sawed  per- 
jpendicularly  to  tke  axis  of  the  trunks  it  presents  a  solid, 
compact,  and  very  smooth  surface.  It  takes  fire  readily^ 
without  the  aid  of  other  combustibles^  and  gives  a  bright 
clear  flame  whilst  burning.  The  heat  it  produces  is  more 
powerful  and  steady  than  that  of  any  other  vegetable 
charcoal,  and  when  once  lighted  it  never  goes  out  till 
entirely  consumed,  and  leaves  but  a  small  quantity  of 
ashes.  Tbe  combustion  may  be  interrupted  and  resumed 
at  pleasure. 

It  weighs  less  than  coal,  its  specific  gravity  being  to 
that  of  distilled  water  as  1235  to  1000:  those  pieces 
which  have  the  appearance  of  oak  are  even  lighter. 

In  this  fossil  is  sometimes  found  sulphureted  iron  dis« 
iributed  in  larger  and  smaller  particles,  which, ,  when 
long  exposed  to  the  air,  are  decomposed,  and  destroy  the 
pieces  on  which  they  happen  to  be. 

In  other  respects  it  possesses  all  the  properties  of  coal ; 
but  if  naturp,Hsts  have  long  been  in  doubt  respecting  the 
origin  of  coal,  on  account  of  the  variety  of  it^  texture, 
the  irregularity  of  its  form,  its  fragility,  its  strata  re- 
sembling schistous  stones,  &c.  the  fossil  of  Castel  Nuovo 
throws  no  difficulties  in  the  way  of  their  researches.  The 
uniformity  of  the  texture,  the  invariable  direction  of  its 
fibres,  the  bark  of  the  different  trunks,  the  knots,  the  colour 
ef  the  various  species,  the  facility  with  which  it  tak^s  fire, 
the  alkali  contained  in  its  ashes ;  all  these  strongly-mark* 
ed  characters  render  it  perfectly  similar  to  artificial  char- 
coal of  wood.  It  should  likewise  be  added,  that  it  pos- 
sesses this  singular  property,  that  it  is  capable  of  being 
employed  for  turnery  work  with  the  greatest  facility,  and 
that  it  thereby .  acquires  a  polish  and  brightness  which 
render  it  &r  superior  to  ebony.  It  is,  finally,  a  con- 
ductor of  the  electric  fluid,  and  readily  transmits  it. 

Aftei: 
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After  this  bricff  account  of  tbe  locality  and  nature  of  the' 
foisil,  it  may  dot  be  improper  to  menticHi  some  of  iSie' 
experiments  made  by  the  author  to  ascertain  the  purposeif 
for  wbioh  this  substance  might  be  advantageously  em* 
ployed. 

He  burned  four  hectogrammes  of  this  bituminous  woo^ 
in  a  fire-place,  fixing  a  thermometer  at  tbe  distance  of 
two  decimetres  at  a  temperature  of  10  degtees  (Reau^ 
mur) ;  in  16  minutes  the  wood  was  completely  on  fire$ 
it  gave  a  bright  clear  flame,  less  smokef  than  coal,  andi 
a  slight  smell  of  bitumen,  which  was  not  sulphureous,  nor 
did  it  in  the  Jeast  incommode  those  who  were  ndaresl 
to  it.  The  thermometer  rose  to  42  degrees,  and  eight 
hectogrammes  of  water  that  were  «set  over  the  fire  in  a  cop- 
per vessel  began  to  boil.  The  thermometer  remained  at 
the  same  point  twelve  minutes,  and  the  water  continued 
boiling  twenty  minutes.  When  the  ebullition  had  ceased^- 
the  thermometer  fell  to  36  degrees,  and  the  water  was  re^ 
duced  tQ  one  hectogramme.  The  fossil  wa»  entirely 
consumed  in  an  hour  and  a  quarter,  leaving  15  grammes^ 
of  a  reddish  yellow,  impalpable  powder  in  the  form  of 
flakes.. 

He  afterwards  repeated  the  experiment,  under  the  samd 
circumstances,  with  oak-K:harcoal.  The  latter  was  ignited 
in  twelve  minutes,  and  in  four  more  the  eight  becto^ 
grammes  of  water  in  tbe  copper  vessel. began  to  boi} ;  the 
thermometer  rose  to  a8  degrees^  where  it  ftmained  iot 
eighteen  minutes,  and  when  the  ebullition  ceased  it  fell 
to  25.  Almost  all  the  water  was  evaporated,  and  thof 
charcoal,  which  was  consumed  in  the  flpace  of  an  hour 
and  a  half,  left  only  one  decigramme  of.  ashes* 

By  this  experiment,  calculating  the  ainii  total  of  tbtf 
heat  respectively  produced  by  the  two  substances  during^ 
combustion^  the  author  remarked  that,  tho  bituminous 
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Wckx)  produced  816  degrees  of  heat  oi)  the  th^nnometei* 
iu  an  hoiu!  and  a  quarter,  whilst  oak-charcoal  raised  only 
184  in  an  hour  and  a  halfi 

He  likewise  tried  whether  thi^  fossil  might  be  employed 
With  advantage  in  the  forge  for  iroii.  He  made  the  two 
Extremities  of  an  iron  rod  red-hot  for  some  time,  one  in 
bituminous  Wood,  and  the  other  in  an  equal  quantity  of 
oak-charcoali  When  he  took  the  rod  from  the  fire  he 
found  the  two  e4U*einities  equally  ductile,  malleable,  and 
tenacious*  In  all  probability  this  new  combustible  might 
even  be  eniploy^d  in  reducing  iron  ore>  but  this  the  au'* 
tlior  had  not  an  opportunity  of  ascertaining « 

M4  Mojon*st  report  concludes  with  the  following  ana<- 
lysis  \ 

This  fossil  wood  yields  almost  the  same  product  as 
Coal,  excepting  the  ashes,  which  contain  a  small  quantity 
ofpotash^ 

By  distillation  are  obtained  phlegm,  a  yellowish  bitu- 
minous oil,  a  quantity  of  Carbonie  acid  gas,  carbureted 
hydrogen  gas^  and  at  last  an  empyreumatic  oil,  much 
thicker  than  the  former. 

In  alkohol  a  portion  of  this  wood,  after  some  time^ 
yielded  a  blackish  resinous  substance. 

By  ebullition  in  distilled  water  calcareous  earth  and 
ttrgile  are  precipitated* 

If  nitric  acid  be  poured  on  this  fossil,  it  is  decomposed, 
and  nitric  gas  is  disengaged  from  it* 

Finally,  the  15  grammes  of  ashes,  obtained  by  the 
above-mentioned  combustion  ci  4  hectogrammes  of  this 
fossil^  gave  by  lixiviation  and  filtration  5  decigrammes  of 
potash,  oxyd  of  iron,  alumine,  lime,  and  magnesia. 
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(Concluded  from  Pa^  15.) 
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ARMENTIER  was  the  first  I  believe  who  doubted  tbat 
the  tincture  of  feculse  in  alkob<d  was  resdnoas,  becaiise  it 
.was  not  precipitated  by  wat»*  Yet,  if  we  consider  that 
water  cannot  separate  it  from  gluten,  that  alkobol,  oils, 
and  greasy  inatters  only  possess  that  pr<^rty ;  fia^^y, 
tfaatthi3  substance  when  separated  by.alkohol  and  coof 
Mntratedy  is  a  fat  tens^ious  body,  insoluble  in  ws^er^  w« 
inust  acknowledge,  thcU:  d^re  is  no  vegetable  product 
which  it  resembles  so  nearly  as  resin ;  but  we  are  about 
to  shew  that  to  render  this  character  more  decisive  it  is 
only  necessary  to  add  a  little,  oetygen.. 

Oxygenated  muriatic  acid  in  a  few  days  bleacbeis  and 
hardens  green  resin,  which  then  becomes  ropy,.  like  tur« 
pentine,  and  its  tinctute  is  diffusible  in  Fater ;  so  that  if 
the  green  portion  of  the  feculee  bdboged  to  those  cp* 
loured  juices  which  exist  in  the  ii^r^dieots  composing 
the  tincture,  the  addition  of  oxygen  wbuld  not  convert  it 
into  a  resiu.  But  now  that  observation  has  taught  us  not 
to  establish  such  rigorous  liknits  as  formerly  to  v0getable 
Iproducts,  since  we  so  frequently  see  thorn  connected  by 
intermediate  qualities,  we  are  not  much  suiipristed  to  sea 
that  a  resio,  elevated  to  the  mtoimt^m  of  its  divisibility, 
is  capable  of  combining  with  water.  Do  not  we  SQe.cam* 
pbor,  essential  and  vegetable  oils,  &p.  Qompleli^y  dis* 
solve  in  water  ?  Yet  \fe .  should  not  think  ^f  ex)dudiag 
similar  products  from  the  classification  which  their  aoa^ 
lysis,  has  assigned  them.  n 

In  oxygenated  niuriatic  acid,  green  feculse  assume  the 
colour  of  withered  leaves,  the  winter  livery  of  vegetable 
nature,  and  their  tincture  renders  water  extremely  tur- 
bid- 
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bid.  It  i»  th^efere  but  reasonable/  to  conclude,  tbal 
thoDgb  the  coIouFiog  part  of  feculas  is  incapable  of  resist* 
iitg  water  when  transmitted  to  it  by  aifcohoi,  yet  all  its 
other  qualities  proclaim  it  an  absohitely  resinous  sub* 
stance  ;  and  notwithstanding  this  product,  one  of  the 
most  curious  of  the  Tegetable  kingdom,  which  it  embel- 
lishes by  the  variety  of  its  tints,  has  been  omitted,  in  the 
gystem  cfcheTmeal  knowledge y  yetRouelle,  Daniel,  Sage, 
^rmentier,  and  other  chemists,  have  thought  it  worthy 
of  investigation.  ' 

Tim  ream  cfissolv^  in  potash,  leaves  it  to  attach  itself 
to  silk,  and  tinges  it  a  bright  green,  but  too  fading  to 
be  of  utility ;  it  is  however  capable  of  resisting  verjuice^ 
but  its  attraction  fer  gluten  in  preference  to  vegetable 
fibre  is  confermabte  to  established  principles ;  four,  in  ge* 
neral,  colouring  bodies  attach  themselves  to  animalisecl 
substances  rather  than  to  the  fibres  of  fla#,  hemp,  and 
cotton.  There  tnust  therefore  be  in  fecula  a  substance 
analogous  to  wool,  silk,  &e. ;  and  this  is  gluten. 

V.  Let  us  now  examine  the  fecula  by  tests  more  capa- 
ble of  developing  new  characters  of  animalisp^tion. 

If  fecui^i  that,  has  been  boiled,  or  in  a  crude  state,  be 
immersed  in  water  in  summer,  it  begins  to  smell  disa- 
greeably in  tw^jaty-four  hours ;  it  soon  exhales  a  stench 
lika  tb^  of  eixcrepie^t,  to  which  probably  a  person  c.ould 
Df^  longeoipose  himself  without  danger.  The  infectious 
mia^p;^  which  issues  from  it  instantly  discolours  metallic 
ipuritiiigm  and  its  liquor  resenpibling  purulent  matter  as 
^ickly  tarnishes  silveo:. 

To  the  corruption  of  this  principle  rather  than  to  any 
f>|her  cam|6,  are  doub'tless  owing  the  pernicious  exhala- 
tioQA  Irom  hemp  and  flax  whilst  steeping.  Running  i^a- 
t^9  equally  prop^  for  steeping  them  with  standing  wa- 
t^r,  quickly  carrying  off  their  extractive  juices,,  nothing 

S  2  capable 
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capable  of  being  destroyed  by  steeping  can  remain^  ex* 
cepling  the  fecula  which  connects  the  green  fibres. 

The  liquor  in  which  putrefied  fecula  has  been  immersed 
for  a  year  contains  sulphureted  hydrogen,  carbonate  c^ 
ammonia,  and  gluten  dissolved  by  means  of  the  latter. 

This  liquor  has  the  peculiar  property  of  preserving  its 
stercoral  smell  after  lopg  ebuUitioUf  The  produce  of  i% 
>rhen  distilled  contains  carbonate  of  anuaooia  combined 
with  an  infectious  principle,  which  does  not  blacken  n»^ 
tallic  solutions,  and  with  the  nature  of  which  I  am  utterly 
unacquainted.  Acids  do  not  weaken  it  by  precipitating 
the  fecula  and  sjiturating  the  lUl^nonia>  which  induces 
ine  to  think  that  if  ^  effluvia  of  a  ma$s  of  putrefied  ani« 
mal  matter  are  capable  pf  serving  as  a  vehicle  to  the 
{Aosphorus  and  sulphur  which  it  contains,  that  it  is  not 
those  combustible  matters  a]one  which  produce  the^  infec- 
tion. How  very  different,  for  instance,  is  the  sinell  of 
putrefied  fish  or  flesb,  corrupted  fecula  or  rottea  cheesei 
from  that  pf  phosphuieted  and  sulphureted  hydrogen. 

On  Putrefaction^ 

But  what  is  putrefaction  7  An  alteration  respectin|( 
which  we  have  very  few  distinct  ideas. 

When  fecula,  curd,  flesh,  organised  matters  in  generalj 
have  arrived  at  a  certain  period  of  this  alteration,  cem<n 
monly  called  Putrefaction,  they  suddenly  stop  at  a  per* 
manent  state,  where  combinations  unknown  to  us  await 
them,  as  if  to  preserve,  to  embalm  them,  so  as  to  insure 
their  duration  in  this  new  state,  and  to  protect  them  firom 
all  subsequtent  destruction. 

When,  for  example,  curd,  fecula,  gluten,  ot' flesh,  aftc^ 
halving  passed  through  the  stages  of  putridity,  and  those  al<» 
terations  of  colour  and  form  by  which  they  are  disfiguped) 
and  have  at  length  arrived  the  pne  at  the  cheesy  state, 

th« 
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tiie  regetable  matters  at  that  of  mould,  earth,  ^^owder, 
to  which  flesh  however  is  not  reduced  after  fifteen  yoaci 
of  ichorous  stagnation,  they  all  stop  at  that  point,  without 
ever  attaining,  at  least  under  our  eyes,  that  final  dissolution, 
which  must  terminate  their  existence,  or  reduce  them  to 
»  mere  earthy,  inert  matter,  non  absimile  cimribtis^  to  use 
the  expression  of  Stahl,  in  short  to  a  state  in  which  no 
trace  can  any  longer  be  perceived  of  the  principles  by 
which  they  were  organised. 

A  putrefaction  so  complete  never  fakes  place.  But  wo 
no  sooner  perceive  an  alteration  in  the  organisation  of  » 
vegetable  or  animal  matter,  livjdness,  putridity,  than 
we  instantly  imagine  that  it  i^  b^inning ;  and  without 
being  aware  of  it,  we  confound  those  appearances  and 
those  phenomena  belonging  to  a  kind  of  fermentation 
with  which  we  are  but  little  acquainted,  and  without  re«. 
fleeting  whether  its  end  accords  with  the  ideas  we  have 
0f  it,  whether  it  be  actually  the  operation  decreed  by 
nature  to  analyse  and  resolve  into  the  last  elements  thoso 
substances  which  are  subjected  to  it. 

Let  us,  therefore,  conclude,  that  absolute  putrefaction 
(s  a  thing  of  which  we  aro^  utterly  ignorant.  But  to  r^ 
torn  to  fecula,  it  is  time  to  examine  that  kind  which  is 
soflBcimtly  fine  to  pass  through  the  filtre. 

VII.  Let  us  take,  for  instance,  the  filtered  juice  of  the 
4:abbage,  one  of  those  plants  which  yield  it  in  th^  gi^atest 
quantity.  And  the  better  to  observe,  at  the  ^ame  timc:^ 
the  difference  between  this  second  fecula  and  albumen, 
we  shall  submit  the  latter  to  the  same  experiments.  Tha 
white  of  an  egg  beat  up  in  a  pint  of  water  will  furnish 
the  liquor  necessary  for  the  comparison, 

4.  Into  water,  heated -to  40  degrees,  plunge  two  ma-r 
tr^issett,  one  with  filtered  juice  and  the  other  with  albu- 
men,    Th^  juice    in  a^  instant  becomes  turbid  wit|i 

cheeky 
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cheesy,  flakes  which  fell  to  the  toHom.     Tlie  albirnieir  at 
the  same  temperature  experiences  not  the  least  alteration. 

2.  On  a  furnace  place  two  matrasses,  one  with  juice 
dihited  with  20  parts  of  water  and  the  other  with*a!- 
Iinmen.  But  the  fecula,  be  it  ever  so  much  dikited,  is 
com'pletely  separated  from  it  by  heat.  This  clearly 
'proves  its  insolubility.  On  the  other  fiand  the  water  of 
nlbumen  as  it  grows  hot  appears  turbid,  without  ceasing 
to  be  transparent ;  it  may  be  boiled  and  concentrated, 
and  yet  it  deposits  no  flakes  nor  any  substance  like  fecula. 
V' evaporated  in  an  open  vessel^  it  leaves  nothing  but  a 
famish  of  white  of  egg.  Dafcet  has  already  demonstratf*d 
^hat  albumen  diluted  with  a  great  proportmn  of  water, 
'cannot  be  again  separated  from  it  by  heat.  Albuuaen  is 
a  soluble  mucilage,  fecula  is  not,  and  the  temperature 
"which  coagulates  the  former,  makes  no  aheratioii  in  the 
'tjtate  of  the'latter. 

"  3.  The  ifvBier  of  albumen  keeps  several  days  without 
iteration;  the  juice  of  plants,  on  the  contrary,  is  ow^ 
tinually  changing,  which  interrupts  it»  transparency.  -  If 
you  filtre  ajuicei  it  becomes  muddy  j  repeat  the  process, 
It  stiir  grows  muddy ;  'and^,  after  all,  it  continually  de- 
*t)osit^  white  fecula.       •«  • 

4,  Albumen  turns  the'jtiice  of  violets  green,  ati^  sixers 
reddened  turnsol  to  bhie^" 

White  fecula  washed  produces  none  of  those  altera- 
tions. And  how  shoilld  it  ?  The  juices  of  cabbages, 
'hemlock,  and  many  others,  redden  turnsol.  But  albuinea 
has  not  the  property  of  imparting  a  green  colour  by  itself; 
'for  that  purpose,  it  is  well  known  that  a  mixture  of  alkali 
is  requisite. 

jl.  Alkohol  separates  from  the  water  of  albumen  light, 

'transparent,  glary  flakes,  which  appear  'on  the  filtre  like 

boiled  white  of  egg.    The  juice  of  plants  with  alkohdl 

^      ^  .  yields 
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yields  only  a  'whitish  opaque  powder,  .which  sooa  $ettlea 
to  tbe  bottom  of  the  vessel. 

€•  AU^ids^  hydro-BuIphure^ed  Mater,  and  ainmojaii^ 
precipitate  fecula  dissolved  in  juices  ;  but  these  re^^tgents 
make  no  alteration,  in  water,  of  albumen. 

Oxygenated  muriatic  acid  precipitates  and  oxydates 
white  fecula ;  tlie  same  acid  at  first  oxydates  and  then 
precipitates  albumen.  •  -: 

1,  Crystallized  .carbonate  of  pot-ash,  of  magnesia,  mm* 
rine  salt,  muriate  of  .pot-ash,  sal-ammonia,  salt^petre^ 
&c*  thrown  intp  a  iilteredjuice,  precipitate  the  fecula  as 
they  are  dissolved..  The  water  of  albumen  is  not  refi« 
dered  tarbid  by  any  of  those  salts. 

Consequences, 

The  white  fecula  deposited  ^pont^^neously  or  by  aKuK^ 
hoi,  acids,  salts,  &c.  is  insoluble  in  water.  Itbtheoon^ 
trary  with  albumen ;  the  acids  which  precipitate  fectfta^ 
make  no  alteration  in  the  solution  of  albumen. 

No  salt  is  capable  of  separating  the  albumen  fr^m^wa* 
ter  ;.  but  fecula  combines  so  imperfectly  with  water,  that 
any  of  them  can  effect  a  separation  by  precipitating  it. 

White  of  egg  dried  :aud  again  softened  isrestored  to  thoi 
volume,  opacity ,  and  colour  of  boiled  albumen :  white  feciiias 
on  the  contrary  become  extremely  brown.  Most  of  tbem 
.  even  tura  quite  black  in  drying,  as  those  of  cresses,  cab- 
bage, sdarmntlicopersicimiy  ^c.  and*if  they  grow  soft  in 
water,  yet  th^y  never  assume  the  same  appearances  in  i^ 
as  are  known  to  belong  to  white  of  ^g^.  In  short,  tbia 
fecula  is  nothing  but  part  of  the  gluten  whicli  constitutes 
the  basis  of  gi*een  fecute.  For  example,  if  we  compapft 
the  fe'ciila  of  white  cabbage,  separated  by  filtration,  to 
that  which  its  jiiice  yields  by  heat,  when  both  are  cle4red 
from  tb^ir  colouring  par'-s,  there  is  not  the  smallest  difiev- 

euce 
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€nce  between  tbem.  But  it  is  the  white  fecula  that  dk* 
goWea the  most  easily,  because  it  is  not^.like  thegreen^ 
in  a  state  of  combination  which  prevents  it.  AU  planti 
contain  a  poruon  of  glaten  which,  having  never  been 
called  into  action  by  the  light,  remains  colourless^ 

Cabbages,  endive,  cellery ,  and  plants  blanched  by  art^ 
likewise  furnish  white  fecula,  but  in  far  Jess  quantity  than 
if  they  remained  green.  The  stalk  of  the  cabbage  and 
€i  hemlock  give  a  pale  fecula  compared  with  that  of  their 
leaves*  But  in  general,  it  is  not  necessary  that  vegeta-^ 
Ues  should  be  externally  high-colored  to  prove  that  they 
are  rich  in  gluten.  Houseleek  yields  an  abundant,  highly-^ 
coloured  fecula,  and  particularly  rich  in  wax  as  will  pre^ 
aently  be  shewn. 

YIIl.  But  albumen  (it  may  be  urged)  being  the  only 
product  observed  to  possess  the  property  of  coagulating 
by  heat,  it  appears  to  be  a  natural  conclusion  that,  &c. 
But  milk  of  almonds  likewise  coagulates  by  heat»  alkobol, 
acids,  &<;*  It  is  a  fact  that  has  always  been  known  in 
pharmacy,  and  yet  from  this  circumstance  it  has  never 
been  concluded  that  emulsions  contain  white  of  egg,  be* 
cause  even  if  characters  of  animalisation  were  perceived 
ID  the  principle  of  the  emulsion,  they  would  require  ta 
be  combined  with  other  striking  marks  of  resemblance^  is 
-«rder  to  be  considered  albuminous  ^•. 

*  The  comparison  made  by  Rouelle  of  the  green  juice  of  plants  to  an 
emulsion,  was  much  better  founded  than  he  imagined.  The  cheese 
separated  from  milk  of  almonds  by  one  of  the  above  methods  washed 
^and  dried,  affords  oil  by  expression,  and  afterwards  all  the  products  of 
caseum  by  distillaiion.  This  is  doubtless  the  reafon  why  almoods  and  ^ 
all  kernels  give  so  great  a  quantity  of  azote  with  nitric  acid. 

Milk  of.almonds  contains  gum,  a  small  quantity  of  extractive  matter 
znd  sugar,  which  is  either  of  the  nature  of  cane-sugar,  or  of  that  whicb 
I  have  discovered  in  gra^ics^  and  which  I  shall  describe  la  ircat&pg  of 
'fermeotatloQ. 

Mr 
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It  is  in  the  same  point  of  view  that  the  gluten  of  (eeulsp 
must  be  considered,  since  it  is  neither  tenacious  iior  ela^* 
tic,  nor  susceptible  o^  fermentation  lilce  that  of  wheat  1^. 
Rouelle,  in  announcing  it  to  chemists^as  a  product  analo- 
gous to  that  of  wheat,  intended  to  present  but  a  part  of 
the  characters  which  connect  themy  those  only  that  be- 
long to  the  nature  of  the  component  parts,  since  theve 
are  no  external  marks  of  reseu^blanqe ;  therefore,  my  ob- 
ject in  defending  the  labors  of  this  great  master,  is  ra- 
ther to  retain  in  this  catalogue  of  his  discoveries,  that  9f 
an  animaliseJ  matter  more  particularly  found  in  leaves, 
than  gluten  properly  so  called,  because  it  is  this  disc(^- 
very  which  the  author  o£  the  Sljjstem  has  rendered  doubt- 
ful in  his  work.  Destroy  the  aggregation  of  animalised 
matters,^  take  away  th,eir. forms  from,  silk,  hpfn,  wool, 
feathers,  &c.  it  is  clear  that,  considered  qnly  with  re- 
gard to  their  constituent  parts,  they  will  form  albumen, 
gluten,  fibre,  &c.  and  even  if  thes^  ponstituent  paits  are 
m  all  respects  the  saipe,  which  has  not  yet  been  ex- 
amine4,  although  by  that  method  alone  they  can  be 
distinguished  from  each  other,  yet  the  proportions  should 
be  determined  in  which  nature  has  combined  theni  to 
give  them  ^i^tence^ 

But,  it  may  be  rejoined,  if  albiunen  be.  not  obtained 
from  juices,  with  characters  a^  distinct  as  you  desire,  it 
must  necessarily  be  ascribed  tQ  the  extractive  matter,  sal^^ 
and  a^ids  that  a^w^s  accompany  it,  and  which  must  dis- 
guise it  a  little  ;  it  is  particularly  in  the  mixture  of  flower 
and  water  that  it  should  be  sought,  to  be  found  of  a 
purity  that  leaves  no  doubt  of  its  nature.  Let  us  examine 
then  what  this  mixture  will  afford  us. 

*•  The  gluten  of  wheat  i$  susceptible  of  a  fermentation  peculiar  to  it- 
self* The  gases  wliich  are  disengaged  from  it  are  carbonic  acid  aud 
hydrogen,  very  pure  nnd  in  great  abundance. 

Vol.  III.— Second  Series.  T  IX. 
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IX.  Flower-water  is  like  juice  recently  filtered  in  4 
state  of  progressive  alteration,    and  which  ceases    only 
vhen  the  acid  produced  by  the  fermentation  of  the  sac- 
-    charine  principle  has  precipitated  tlie  gluten. 

All  the  acids  and  sa)ts  that  we  have  applied  to  juices 
operate  in  the  same  manner  on  the  flower-water  and  al- 
lohol  likewise ;  but  not  vinegar,  because  it  dissolves  the 
gluten.  In  short,  it  is  not  by  coagulation  that  acids  se- 
parate the  gluten  from  juices  and  from  flower-v/ater, 
since  ammonia  and  salts  do  the  same,  but  rather  by 
seizing  upon  the  solvent  of  the  substance  which  appears 
to  derive  its  sojubility  solely  from  its  fineness,  and  not: 
from  any  afl^nity  similar  to  that  which  unites  gums, 
$ugar,  and  albunien  to  water. 

Flower-^^ater  exposed  to  a  heat  of  50  degrees  parts 
with  its  gluten  like  tlie  juice  of  plants.  Dilution  with  a 
very  gi'eat  quantity  of  water  is  equally  incapable  of  im- 
parting  solubility  to  gluten.  Upon  the  application  of 
the  smallest  degree  of  heat,  it  falls  of  itself. 

Icollected  an  ounce  of  gluten  separated  by  heat  frorii 
the  liquor.  I  kept  it  in  its  humid  state  ;  it  fermented,  and 
produced  vinegar  and  aihmonia.  It  is  now,  after  a  space 
of  two  years,  a  dark  cellular  mass,  with  the  same  smell 
and  tasfe  as  the  cheese  of  gluten. 

Let  us  then  conclude  that  albumen  has  not  yet  been 
discovered  in  vegetables  ;  nevertheless  it  must  not  be  in- 
ferred  that  it  cannot  be  formed  in  them  as  well  as  in  ani- 
mals. ■  The  age  in  which  we  live,  more  fertile  in  disco- 
^  'veriepthan  any  of  the  preceding,  daily  demonstrates  that 
there  are  few  products  in  either  kingdom  that  can  be 
Con;jidcreJ  as  absolutely  peculiar  to  it.  Yet  it  must  be 
admitted  that  to  establish  the  existence  of  albumen  by 
%\vc  exclusion  of  gluhen  from  green  plants,  the  learned 
author  of  the  Sj/steni  has  relied  too  much  on  the  fecl>le 

support 
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isuppori  of  mere  appearances.  Before  h6  published  hi& 
ideas  on  albumen  he  pught^  I  think,  to  have  confirmecl 
his  first  opinion  by  more  conclusive  facts  than  merely 
that  of  concrescibility.  But  >X'e  mtist  not  forget  that  in 
so  vast  an  enterprise  «ns  his,  it  is  extremely  difficult  for 
an  author  to  form  all  the  materials  of  his  structure  with  , 
equal  precision  j 

Oa  this  account  Ishall  extend  these  conclusions  to  other 
products  which  Fourcroy  has  placed,  without  sufficient 
examination,  among  the  glutinous  substance^  of  vegetables* 

There  exist,  he  says,  more  accurate  and  positiye  ob* 
servations  than  Rouelle's,  on  the  presence  of  this  gluti«» 
lious  matter  in  the  vegetable  texture  which  forms  linen ^ 
paper,  &c.  page  296,  vol.  VII.  To  call  this  passage  to 
the  author's  recollection  will  be  sufficient  j  were  I  to  enter 
more  into  particulars,  it  would  have  too  much  the  air  of 
censure.  Fourcroy  will,  I  think,  omit  it  in  a  new  edi- 
tion, as  well  as  that  on  the  paste  of  mallows^  If  the  latter 
has  a  right  to  a  place  among  the  animalised  products  of 
vegetables,  we  must  likewise  class  among  th^m  the  paste 
of  almonds,  and  those  of  frangipane>  eggs,  marmalade, 

&c. 

With  respect  to  bird-liitie,  of  which  he  speaks  in  the 
samd  chapter,  every  one  knows  that  it  is  only  a  kind  of 
turpentine,  an  inflammable  aromatic  resin,  solublet  iii .  aL- 
kohol,  formed  by  vegetation  in  the  filamentary  texture  cff 
the  holy-oak,  in  the  berries  and  perhaps  in  the  bark  of 
the  elder^  &Ci  but  that  it  is  by  nq  means  a  glutinous  sub- 

stanch. 

X.  Pot-ash  easily  dissolves  green  ftsLQ.ula  and  divides  it 
into  two  parts ;  one  of  these  attaches  itself  to  the  solvent^ 
and  the  other  is  separated  in  the  form  of  a  green  powder, 
on  which  even  fresh  pot-ash  produces  no  effect.  This 
powder,  when  washed  and  driedj  gives  by  distillation  the 

t  2  pro- 
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fhrodfaW^  if  White  wood  and  linen,  but  nothifj^  H!  Hit  ha-' 
tare  of  ammonia.  TWs  is  the  wbbdy  part  which  tritura* 
tibn  introdaces  int5  the  feciila; 

'  This  sdution  has  aH  the  characters  tS  ad  animal  tola-' 
tlon  ;  it  exhales  ammofiia  and  the  same  kind  iif  sm^  ^ 
i^bod ;  it  tamfehes  silver,  ahd  when  acted  upon  by  acidsi 
^mits  efBuvia  wl)ich  blacken  writing  with  White  metals.. 

But  in  this  instance,  as  in  the  soap  .of  woo!^  great  part 
of  the  fecula  is  consumed  which  changes  the  arrangement 
and  proportion  of  its  radicals.  Acids  separate  ^om  it  a 
t'ery  small  quantity  of  fecula*  The  remainder  assumes 
the  character  of  extract  which  disposes  it  to  combine  with 
water.  -  . 

Neither  alSkohol  nor  acids  cart  separate  this  new  extract 
from  salts.  It  is  fawn-coloured  ;  and  muriate  of  tin  forms 
in  it  a  dark  lake-coloured  precipitate.  The  other  (the  fe- 
cula) when  (X)llected,  washed,  and  filtered,  is  still  found 
fo  possess  the  extraordinary  property  of  hardening  in 
boiling  water. 

Alkohol  i»roduces  with  precipitated  fecula  a  much  mor6 
Sdlid  green  than  with  fresh.  The  cause  of  this  is,  that  the 
tesin  which  cannot  be  destroyed  like  gluten,  combines,  in 
much  gfreater  quantity,  with  that  part  which  has  escaped 
destruction.  By  distillation,  this  fecula  yields  ammoui- 
Itcal  products. 

XI.  An  acid  of  18  or  20  degrees  abundantly  disengages 
azote  from  green  fecula ;  a  stronger  acid  easily  dissolves 
it,  and  separates  from  it  a  small  quantity  of  powder,  which 
is  the  woody  residue  of  the  planti 

However  sparingly  nitric  acid  is  used,  crystallized  ox- 
alic acid  is  rarely  obtained.  It  resolves  itsaif  into  water 
and  carbonic  aciJ. 

'    The  solutiona  of  feculae  always  contain  bitter  yellow  of 
•welter,  sulphuric  acid,  benzoic  acid,  calcareous  oxalate, 

and 
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MdlalloW.  If  a  solutito  of  feii^la  ch&fg6d  with  lm\^ 
Ihat  ef  the  si6lahum  lycopersiebn  fc^  ^xampfe-,  bt  {nri^fpi- 
tatted  wkh  acetite  6f  lead>  a  p^^wder  coilipb^ed  df  oxalate^ 
pliOsphate  of  lead  and  oxyd  of  iron,  is  Obtained.  By 
iftieusef  the  blow-pipe  the  l<ead  itself  is  Consumed  and  dis- 
£pated,  and  6nly  a  ghobiile  of  phosphate  bf  iroh  reitiain^; 
When  a  Vegetable  product  contains  azote,  sulphur^ 
j^bosphoniiy  benzoic  acfd,  tallow^  a  bitter  yellow,  knd 
iron  in  abundance ;  wt^  may  be  assured  that  it  belongs  t6 
the  class  of  animalised  substances. 

0/  Wax. 

XII.  Wax  is  the  work  of  vegetation,  and  not  of  bees. 
-I  imagine  it  is  by  fading  upon  the  gluten  with  which  it  is 
atcooipanied  in  the  powder  of  the  stamina  that  they  se- 
parate it.  This  powder  yields  abundance  of  ammonia, 
which  induces  me  to  think  that  it  contains  gluten  ;  and 
^nce  I.  have  discovered  wax  in  Certain  fecul^,  I  presume 
that,  if  this  dust  were  to  be  treated  with  nitric  acid,  wax 
would  be  found  in  consequence. 

The  fecula  of  common  housc-Ieek  furnished  it  in  a 
quantity  that  surprized  me.  This  wax.  is  white,  dry, 
brittle,  without  smell,  it  cannot  be  confounded  with  those 
sebaceous  products  obtained  from  other  fecula?,  as  those 
of  hemlock  and  solanum.  Messrs.  Fernandez  and  Chaba- 
ucau  examined  it  to  convince  themselves  of  that  circum-  . 
stance,  chewed  it,  and  agreed  tlii.t  this  product  was  a 
perfect  wax. 

The  fecula  of  green  cabbage  likewise  gave  some, 
but  in  much  less  quantity.  Wax  appears  to  me  to  be 
B  varnish,  with  which  vegetation  covers  plants,  without 
doubt  to  preserve  them  from  the  effects  of  any  moistux^ 
that  might  be  prejudicial  to  them.  It  is  this  varnish  that 
divides  the  rain  and  dew  into  silvery  pearls  x>n  the  leaves 
<if  cabb^geS)  poppies,  and  many  other  vegetables,,  aod 


gives 
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|rives  rach  additidnal  beauty  to  otir  gardens.  It  i$. 
vise  the  wax  which  the  curious  gardener^  in  pre^nting  a 
plumb,  a  fig,  or  a  grape,  cautiously  avoids  rubbing  off 
with  his.  fingers. 

.  When  an  ori^uge  is  taken,  at  Paris^  from  the  paper  io 
which  it  has  been  wrapped  from  its  leaving  Portugal,  it 
is  found  covered  with  a  farinaceous  substance  that  may 
be  taken  off  with  the  blade  of  a  knife,  when  its  nature 
may  be  ascertained  by  holding  it  to  the  candle  and  melt* 
ingit. 

The  fecula  of  opium,  likewise,  contains  a  tallow  which 
nearly  resembles  wax  in  the  firniness  of  its  consistence^ 
atld  which  has  bfeen  discovered  by  many  naturalists. 

Finally,  raw  silk  is  also  covered  ifrith  wax,  which  \t 
carried  off  together  with  the  colour  by  alkobol,  and  iS 
separated  from  the  latter  by<;oolitig. 

Of  several  kinds  of  Fecula  less  known, 

XIII.  When  5  or  6  pounds  of  saflfron  are  treated  fof* 
the  sake  of  the  volatile  oil  and  extract,  in  the  decoctioA 
is  perceived  a  fine  powder  which  renders  it  turbid,  is 
deposited,  and  may  be  separated  by  filtration.  This 
powder,  when  washed,  assumes  in  drying  the  hbrny  qua- 
lity of  green  fecula)  In  summer  ;  it  quickly  puti'efies,  and 
breed«  worms  if  not  taken  care  of.  This  fecula  yields, 
by  means  of  fire,  all  the  products  of  gluten.  With  alkas 
lis  and  lemon-juice,  it  atains  silk  a  very  brilliant  yellow. 

Borage.^ 

A  plant  may  contain  gluten  in  two  states,  in  the  fd- 
cula,.  and  dissolved  in  its  juice  by  means  of  pot-ash. 
Such  is  the  juice  of  borage.  When  clarified,  it  is 
thick,  and  of  a  light  blue  colour,  a  few  drops  of  acid 
separate  from  it  a  cheesy  curd,  which  may  bccollected 
on  the  filtrs,  and  which  is  nothing  but  gluten, ,  -^ 

•     .  Elder  ^ 
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Elder,  . , 

Its  berries,  tc^ether  with  a-  highly  coloured,  vexf 
gummy,  and  somewhat  saccharine  juice,  contain  a  fe<* 
icula  as  green  as  that  of  spinach,  when  completely  cleared 
of  the  red  colour.  Alkohol  extracts  from  H  a  green  tinc^ 
ture ;  the  remainder  is  a  gluten  differing  in  no  respect 
4xiyai  that  of  fecula. 

In  crushing  these  berries,  their  gluten  attaches  itself 
to  the  fingers ;  it  has  the  same  consistence  as  that  of  the  . 
holy^oak :   their  juice,   when  left  to  ferment,  giv^s  a 
small  quantity  of  spirit  of  a  disagreeable  smell.     It  is 
followed  by  m  astonishimg  quantity  pf  excellent  distilled 

vinegar. 

Buck'thom. 

Its  juice  which  contains  a  bitter,  nauseous,  extract, 
gum,  and  a  small  quantity  of  sugar,  is  thickened  with  a 
greenish  slime,  of  which  it  is  deprived  by  heat  and 
fjermentation.  This  puip,  when  well-washed*  is  of  a 
bright  green,  and  consists  of  gluien  mixed  with  a  small 
ijuantity  qi  i^bre.    It  yields  carbonate  of  ammonia,  &C 

The  Rose., 

Its  petals,  triturated,  yi^ld  a  fine  light  coloured  fecula, 
which  afibrds  the  same  products  as  gluten. 

Grapes. 

They  contain  an  abundant  fecula,  which  forms  the 
lees  of  wine ;  but  if  I  were  to  treat  of  this  product,  I 
should  anticipate  what  I  shall  have  to«say  on  fermenta- 
tion. In  short,  gluten  exists  in  quinces,  apples,  and, 
doubtless,  in  other  fruit ;  it  is  contained  in  acorns,  Spa- 
nish chesnuts,  horse-chesnuts,  rice,  bariey,  rye,  pease, 
and  beans  of  all  kinds.  I  shall  return  to  this  subject  in 
treating  of  the  difference  between  sprouted  wheat  and 
that  which  has  no^  undergone  tl^is  operation. 

Memoir 


Memoir  on  the  various  iterations  proditced  in  Muriates  of 
Mercury  by  the  Action  of  diffirmt  JkKlie6\ 

From  the  Annales  de  Chimie. 
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AVING  frerjuently  had  occasion  to  remark.  1^ 
.jnipeix>xy grated  muriate  of  mercur]^  undergoes  a  more 
^f  kss  ^considerable  akora|;ian  in  the  ditfer^^t  liquids 
irith  trhtch-it  is  mixed  for  the  pm^poseft  of  mediciDd, 
I  tlipugbt  it  ^vouUI  be  useful  tQ  th^  physician  to  ascei^ 
tain  the  degipee  of  iil^ra^ion,  ^nd  at-  the  same  time  sef^ 
viceable  tp  chemistry,  to  discover  the  prepise  manner Jb 
vbich  different  bodies  act  appn  that  salt,  I*  or  t!)is  pur- 
pose I  undert^not^  a  series  of  expetimerfIS)  and  1  sliall 
give  the  details  of  thorny  more  parti$;ulariy  interesting  9> 
Qfiemistsand  physician^  Thit  fbjrmer  wiU  iind  in  theiii 
pany  facts  which  do  not  bgree  with  thc^  ^r^sady  pub* 
lisbed  The  latter  will  see  that  it  U  not  inditiierent  wh4> 
ther  this  or  that-  medicinal  substance,  e^rexcipient)  be 
mixed  with  the  corrosive  sublimate.  They  will  discover 
tl^e  Qa^ses  pf  th/^  inefBcagy,  au(j  frequently  dangerous 
,  consequences^  of  thjs  medicine,  in  the  hand^  of  quacks 

Preparation  of  the  Corrqsiv^.  Slublimatt  empkn/ed  in  the 

vcirioiis  Evpqnments. 

9  k 

I  introduce  Qxyg)^^te<i  iB^rbtip  gfis  in}o  d^l^ttl^  tl)?^- 
fourths  full  of  4i§tiUed  wat^er,  in  which  \  had^  previpq^Jy, 
diluted  oxydated  m^fcury-  Wh^n  tbt^  solution. was  com- 
plete, I  evaporated  the  liquor,,  which  being  bi'ought  \p 
a  proper  degree  of  concentration^  furnishj&d,  when  cold» 
very  beautiful,  pointed  crystal*,  -  of  saperoxygenat^ed  m«- 
riate  of  mercury. 
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.  N.  B»  I  employed  this  process,  in  order  to  prpcafe 
Ihe  salt  at  the  highest  degree  of  purity..  The  purest  sold 
iA  the  s|iops  always  contains  about  a  hundredth  part  pf 
tnild  Hiercury,  T7hich  may  easily  be  se|parated,  as  it  caq- 
aot  be  dissolved, 

Action  of  L^ht. 

.  Experiment  L  Ten  grammes  of  this  salt,  in  crystals^ 
were  put  into  a  gkss  phial^  and  exposed  to  the  sun^s  ray$,t 
at  a  temperature  varying  from  30  to  40  degrees  of  the 
centigrade  thermometer.  They  soon  became  efBores* 
cent,'  and,  in  a  month's  time,  were  of  a  dirty-grey  09- 
lour ;  they  had  lost  their  regularity  of  form,  and  had  pro-- 
duced  small  crystallizations^  which  bad  attached  them- 
selves to  the  edges,  and  even  the  outside  of  the  phiaj. 
In  this  state  they  were  diluted  with  warm,  distilled  wa-* 
ter,  which  dissolved  tjiem,  leaving  a  greyish  pulverulent 
residuum,  weighing,  when  dried,  two  grammes :  it  was' 
insoluble  in  water,  either  warm  or  cold,  in  alkohol,  and 
acetous  acid :  it  turned  a  piece  of  gold  white  when  rub* 
bed  upon  it.  . 

The  solution  still  contained  some  of  the  salt  in  the  state 
in  which  it  had  been  employed. 

Experiment  11.  I  put  a  like  quantity  of  the  crystals^ 
of  the  same  salt,  into  a  phial,  and  placed  it  in  a  cup- 
i»oard,  from  which  the  light  was  excluded.  They  only 
became  efflorescent,  and  when  dissolved  in  water  left 
s^rcely  ^any  residue. 

Esperit&ent  III.  Ten  grammes  of  the  same  muriate 
were  dissolved  in  ten  parts  of  boiling  distilled  water : 
thi^  solution  being  put  into  a  bottle,  which  it  filled  al^ 
most  entirely ,  cryistallized  as  it  became  cold.  A  snail 
tube  was  affixed  to  it,  communicating  underr>eat:h  with 
%lb^  full  of  water.    The  bottle  was  exposed  to  the  s«%n 

V^L.  IIL~S£coKD  Series.  U  for 
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'  for  the  same  time  as  in  the  first  experiment.    On  the  first 

'day  part  of  the  crystals  was  re^ssolved,  in  consequence 
of  the  beat;  the  others  separated,  and  gaseous  bubbles 

*  displaced  part  of  the  water  in  the  bell.  The  crystals 
which  had  resisted  the  dissolving  power  of  the  sun^s  heat 
lost  their  transparency,  and  were  covered  with  bubbles, 
which  rose,  with  the  slowest  motion,  to  the  surface  of 

'  the  liquid.     Viewed  through  a  magnifying  glass  at  the 

♦time  when  it  was  heated  by  the  sun,  the  liquor  appeared 
like  a  collection  of  extremelv  diminutive  bubbles.      I 

'several  times  examined  the  gaseous  fluid  introduced  un- 

"  derneath  the  bell ;  it  always  exhibited  the  characters  of 
atmospheric  air. 

Wishing  to  bring  the  experiment  to  a  conclusion,  I 

'unluted  and  introduced  the  elastic  fluid  contained  in  the 

'  upper  part  of  the  bottle,  under  a  bell :  I  plunged  into  it 
a  lighted  taper,  the  flame  of  which  burned  considerably 

'  stronger  ;  but  not  so  strong  as  in  pure  oxygen  gas. 
I  poured  tincture  of  turnsol  into  the  solution  which  was 

~  very  perceptibly  reddened  by  it. 

The  saline  part  was  dissolved  in  hot  distilled  Water, 

-and  left,  as  a  residue,  only  a  gramme  of  a  pulverulent 
deposit ;  similar,  in  every  respect^  to  that  of  Experi- 
ment L  ' 

Experiment  IV.  For  the  sake  of  comparison  I  placed 
a  like  quantity,  prepared  in  the  same  manner,  in  a  dark 

^  place.  There  was  no  disengagement  of  gas ;  a  few 
crystals  were  separated,  without  losing  any  thing  of  their 
excessive  whiteness,  and  were  completely  dissolved  at  the 
conclusion  of  the  experiment  by  the  aid  of  heat. 

These  experiments  prove,  decisively,  the  action  of 
liglit  on  super^xygenated  muriate  of  mercury ;  the  re- 
sults of  which  are  the  extraction  of  a  small  quantity  of 
«xygcn  and  acid,  and  the  formation  of  mild  mercury. 

/    :.  Action 
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Action  of  Charcoal, 

Experiment  L  I  took  two  parts  of  charcoal,  separated 
from  the  carbonate  of  soda  by  phosphorus,  and  mixed 
with  one  part  of  oxygenated  muriate  of  mercury,  both  in 
powder.  To  these  I  added  a  sufficient  quantity  of  dis- 
tilled  water  to  form,  altogether,  an  almost  solid  mass ; 
which  was  left  for  a  month  in  a  dark,  copl,  place.  This 
paste  was  then  boiled,  alternately,  in  distilled  water,  aU 
l^ohol,  and  acetous  acid.  The  comosive  sublimate  was 
completely  dissolved  in  the  water ;  the  two  other  agents 
produced  po^  effect  upon  it.  The  residue  dried,  and^ 
heated  in  a  retort,  yielded  globules  of  mercury,  and  va- 
pours of  muriatic  acid. 

Experiment  II.  Pieces  of  light  and  well-burned  char- 
coal, were  plunged  into  a  solution  of  corrosive  sublimate, 
and  left,  in  that  state,  an  equal  length  of  time  with  the 
former  experiment.  This  charcoal,  taken  out  of  the  li- 
quid and  dried,  appeared  covered  with  a  white  efflores- 
cence ;  it;  was  washed  in  distilled  water,  which  detached, 
but  without  dissolving,  part  of  the  efflorescence.  This 
white,  pulverulent  matter,  settled  at  the  bottom  of  the 
water,  and  was  mild  mercury. 

The  liquor  which  had  been  employed  for  the  experi- 
ment still  contained  a  great  quantity  of  corrosive  subli- 
Daate. 

Experiment  III.  A  mixture  of  two  parts  of  pure  char- 
coal with  one  p9,rt  of  corrosive  sublimate,  in  powder, 
'vras  introduced  into  a  fluted  glass  retort,  provided. with 
SL  recipient^  communicating  with  a  bottle  filled  with  pure 
-firater.  The  retort  Avas  gradually  heated,  at  a  reverberat- 
ing furnace,  till  it  began  to  melt.  The  produce  was  a  very 
small  quantity  of  corrosive  sublimate  and  of  mild  mercury, 
in   the  upper  part  of  the  body  of  the  retort.     The  neck 

U  2  contained 
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contained  grey  oxyd  of  oiercury  and  globules  of  that  me* 
tal.  In  the  ball  which  served  as  a  recipient  were  depo* 
sited  liquid  mercury  and  muriatic  acid.  The  water  in 
the  bottle  was  likewise  slightly  impregnated  with  that 
acid. 

This  first  trial  encouraged  a  hope  that  I  should  eflect 
the  total  decomposition  of  the  salt  by  charcoal^  and  that 
it  would  afibrd  a  method  of  accurately  analyzing  that  salt 
by  the  separation  of  its  constituent  principles.  I  there* 
fore  tried  the  following  experiments. 

Experiment  IV,  I  took  10  grammes,  or  100  decigram^ 
ines,  of  oxygenated  muriate  of  mercury,  and  twice  that 
weight  of  pure  charcoal.  I  incorporated  them  in  a  porce* 
lain  mortar,  with  a  sufficient  quantity  of  distilled  water 
to  form  a  solid  mass,  which  I  introduced  in  small  portfona 
into  a  porcelain  retort.  I  heated  it  very  gradually  till  1 
had  extracted  all  the  water  employed  for  incorporating 
the  two  powders.  This  water  when  examined  was  ex^ 
tremely  pure,  forming  no  precipitate  either  with  lime^ 
water  or  sulphureted  hydrogen,  and  left  no  residue  by 
gentle  evaporation,  I  then  changed  the  recipient;  to 
that  adapted  to  the  mouth  of  the  retort,  I  joined  a  bottle 
with  three  necks,  two-thirds  full  of  a  solution  of  crystals 
of  nitrate  of  silver,  and  which  I  made  to  communicate 
with  another  bottle,  containing  a  very  considerable  quan^ 
tity  of  lime-water.  From  the.  latter  bottle  a  tube  con^ 
ducted  to  the  hydro-pneumatic  apparatus. 

The  apparatus  beii^g  thus  arrangedi  I  applied  a  gra- 
dual and  long  continued  heat  to  promote  the  reciprocal 
action  of  the  oxygen  oi)  the  charcoal  and  the  muriatic 
acid  on  the  caloric.  When  the  operation  was  concluded, 
X  found  in  the  neck  of  the  retort,  and  in  the  first  reci- 
pient, 74  decigrammes  of  liquid  mercury  and  two  deci* 
grammes  of  grey  oxyd  of  the  same  metal  i  in  the  'firs^ 

bott% 
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bottle  %  deposit  of  muriate  of  silrer,  which,  when  dried^ 
weighed  72  decigrammes.  This  quantity,  according  to 
Bergman,  produces  19  decigrammes  of  muriatic  acid; 
In  the  bottle  of  lime-water  was  a  carbonated  deposit 
which,  when  dried,  weighed  10  decigrammes. 

The  carbonic  acid  of  this  calcareous  carbonate  did  not 
contain  all  the  oxrgen  disengaged  from  the  corrosive  sub- 
limate, part  of  which  had  passed  in  its  gaseotis  state  un- 
derneath the  bell :  the  whole  quantity  amounted  to  three 
or  four  decigrammes. 

According  to  these  results,  100  parts  of  corrosive  subli* 
mate  would  be  composed  of 

Mercury 78 

Muriatic  acid •     •     •     •     .     18 

Oxygen from  3  to  4 

I  state  these  proportions  not  so  much  as  an  accurate 
analysis  of  this  salt,  as  because  they  prove  the  complete 
reduction  of  muriates  of  mercury  by  charcoal,  although 
they  likewise  clearly  demonstrate  that  the  corrosive  sub- 
limate contains  a  much  greater  quantity  of  metal,  and 
Jess  muriatic  acid,  than  Bergman  asserted. 

This  decomposition  of  corrosive  sublimate  by  charcoal 
appears  to  have  been,  hitherto  thought  impossible,  since 
M.  Fourcroy,  in  his  System  of  Chemical  Knowledge,  un- 
der the  article  Corrosive  Sublimate,  has  the  following  ex- 
pression :  ^^  Cai'bon  does  not  act  upon  this  salt,  either  cold 
or  hoi.'' 

Aciian  ^  Phosphorus. 

Into  a  small  glass  retort  1  introduced  10  grammes  of  su- 
per-oxygenated muriate  of  mercury  dissolved  in  a  suffi- 
cient quantity  of  distilled  water,  and  added  five  grammes 
of  pbosphoras,  which  was  covered  to  the  depth  of  two 

inches 
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inches  bj  the  liquid.  The  retort  being  placed  on  a  s^uid" 
bath,  with  a  suitable  apparatus,  was  heated  till  ha(f 
of  the  liquid  had  passed  into  the  recipient.  I  then  un- 
luted  and  examined  the  produce,  which  was  pure  water ; 
what  remained  in  the  retort  was  poured  into,  a  glass  for 
experiments.  It  was  composed  of  a  blackish,  phospho- 
'  rescent^  and  very  combustible  Ofiatter,  shining  like  car- 
buret of  iron :  by  friction,  white  smoke  of  phosphoric 
acid  was  disengaged  from  it,  and  very  small  globules  of 
metallic  mercury  were  observed  interspersed  among  it. 
This  matter,  weighing  about  10  grammes,  was  considered 
to  be  phosphuret  of  mercury,  with  excess  of  metal,  liko 
what  Pelletier  had  obtained  by  the  action  of  phosphorus 
on  red  oxyd  of  mercury. 

The  super-natant  liquor,  this  phosphuret,  was  very 
clear,  and  had  somewhat  of  the  smell  of  phosphoruv 
whilst  burning,  and  a  very  strong  acid,  but  not  the  least 
metallic  taste.  With  lime-water  it  precipitated  white  and 
very  light  flakes,  which  instantly  dissolved  again,  ex- 
cepting a  great  quantity  of  this  re-agent  was  added.  It 
contained  tio  mercurial  salt,  and  nitrate  of  silver  demon- 
strated the  presence  of  muriatic  acid  in  abundance. 

On  the  subject  of  the  action  of  phbsphorus  on  corro- 
sive sublimate,  M.  Fourcroy  only  says  that  this  salt  is 
decomposed  by  phosphorus,  but  less  speedily  than  by 
nitrate  of  mei'cury,  the  latter  salt  having  less  affinity 
Vich  its  basis ;  but  as  he  Is  silent  respecting  the  results  of 
that  experiment,  of  which  1  have  no  where  seen  a  de- 
scription, I  thought  I  ought  not  to  omit  the  statement  of 
that  which  I  made,  and  of  the  method  it  ^ords  of  pro- 
caving  phosphuret  of  mercury. 


Action 
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Action  of  Acids.  - 

Nitric  acid,  with  the  assistance  of  heat,  dissolves  corro* 
sire  sublimate  and  precipitates  it  as  it  cools  without  alte- 
ration, in  the  form  of  irregular  crystals.  Bergman  an- 
nounced this  solution  of  nitric  acid,  but  Fourcroy  speaks 
of  a  disengagement  of  oxygenated  muriatic  acid,  which  I 
could  not  perceive  in  this  experiment,  though  I  repeated 
it  several  times. 

Action  of  the  same  Acid  on  mild  Muriate  of  Mercury. 

Experiment  I.  Into  a  small  retort  I  put  one  ounce  <Nr 
32  grammes  of  mild  mercury,  two  ounces  or  64  grammes 
of  pure  nitric  acid,  at  36  degrees,  and  half  an  ounce  (16 
grammes)  of  distilled  water.  To  this  retort,  placed  in  a 
reverberating  furnace,  I  adjusted  a  globular  recipient, 
corresponding  with  the, pneumatic  apparatus  by  means  of 
a  tube  with  several  curves.  I  heated  the  nitric  acid  till  it 
boiled  :  in  the  first  moment  of  ebullition  the  ret(»rt,  and 
afterwards  the  rest  of  the  apparatus,  were  filled  with  red 
vapours  of  nitrous  acid  gas  ;  at  the  same  time  a  perfectly 
white  liquid  passed  into  the  recipient ;  na  air  but  what 
had  been  expanded  in  the  vessels  was  conducted  under 
the  bell.  As  soon  as  the  solution  of  the  muriate  was  com- 
plete, I  stopped  the  operation.  The  retort,  when  cold^ 
contained  a  clear  liquid,  covered  with  a  saline  pellicle, 
wrhieh  being  broken  by  shaking,  was  precipitated  on  a 
considerable  quantity  of  irregular  crystals  that  had  been 
formed.  These  crystals  were  very  pure  corrosive  sub- 
limate. 

I  again  adjusted-  my  apparatus,  and  applied  a  verjf 
moderate  beat  to  it;  no  more  nitrous  vapours  parsed 
over ;  the  saline  matter  in  the  retort  lyas  dried  up,  when 
a  very  white  salt,  in  the  form  of  beautiful  needles,  wa^ 

sublimed, 
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sublimed  on  its  surface.  As  soon  as  tbe  sublimation  ap^ 
pearecl  to  have  ceased  at  that  heat,  I  put  out  the  fire, 
auid  broke  the  retort  with  great  care.  It  contained  at  the 
top. and  in  the  neck  about  15  grammes  of  dissolvable  salt, 
possessing  all  the  properties  of  very  pure  corrosive  sublN 
tnate.  In  the  bottom  of  tbe  retort  was  a  yellowish  matter, 
Weighing  about  13  grammes:  this  matter  being  broken 
to  pieces  Was  introduced  into  a  small  phial^  which  was 
placed  on  a  sand-bath,  and  heated  for  an  hour,  during 
which  time  thick  vapours  were  disengaged  from  it.  The 
phial  being  broken,  its  neck  was  lined  with  a  saline  mat- 
ter, weighing  16  grains  (about  I  granmne) :  this  I  disco* 
t«red  to  b^  corrosive  sublimate,  and  when  added  to  what 
I  had  before  taken  o(F,  made  a  total  of  16  grammes  6  de> 
cigrammes.  The  bottom  of  the  retort  contained  about 
i\.  gros  of  very  fine  red  precipitate,  tbe  produce  of  4 
gros  18  grains  (16  grammes  8  or  9  decigrammes)  of  dried 
nitrate  of  mercury.  Thus  an  ouAce  of  mild  muriate  of 
ittercury,  treated  with  two  ounces  (about  64  gratames) 
i)f  nitric  acid,  gave  the  following  result : 

Corrosive  muriate  of.  mercury  4  gros  40  grains. 
Dried  nitrate  of  mercury    .4  18 

N.  B.  Tbe  augmentation  in  the  weight  of  the  ounce 
of  saline  matter  Employed'  is  owing  on  the  one  haiid  to 
the  fixed  oxygen,  and  on  the  dther  to  a  portion  of  nitric 
ftcid. 

It  is  easy  to  accdiitit  for  what  occurred  in  this  dpe- 
tation.  * 

The  mild  mercury  employed  was  a  muriate  coittpdijci 
of  ft  great  quantity  of  mercury  a  little  oxydated. 

The  corrosive  sublimate  obtained  is  a  muriate  satutatted 
i^ith  Q55yg«n  and  acid. 


.  1 
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The  former  salt  must  therefore  necessarily  have  passed 
to  the  state  of  the  latter,  in  order  to  lose  part  of  its  own 
basis  to  gam  that  of  oxygen. 

Hence  we  see  :  I .  That  the  nitric  acid  employed  lost 
its  oxygen,  since  it  gave  out  red  vapours. 

2.  That  it  seized  a  portion  of  the  metal,  relatively 
more  considerable  in  the  mild  mercury,  since  it  formed 
nitrate,  and  afterwards  red  oxyd  of  mercury, 

3.  That  the  muriatic  acid,  being  obliged  to  concentrate 
itself  in  a  less  quantity  of  mercury  more  highly  oxyge- 
nated by  nitric  acid,  again  formed  corrosive  sublimate, 
tbut  only  in  a  qimntity  proportionable  to  itself. 

What  would  have  been  the  consequence  if  this  quan- 
^ty  of  muriatic  acid  had  been  more  considerable  will  be 
-sb^wn  in  the  following  Experiment. 
*  Experimef^t  IL  To  tlie  two  substances  employed  in 
4Jbe  foregoing  experiments,  I  added  ii  ounce  of  pure  muri- 
4ttic  acid)  ^nd  conducted  the  operation  in  the  same  manner. 
At  first  there  was  a  disengagement  of  vapours  of  oxyge- 
nated muriatic  acid,  (as  is  the  case  when  muriatic  and 
nitric  acid  are  mixed  together,)  and  afterwards  of  very 
great  quantities  of  nitrous  acid  vapours.  At  last  1  ounce 
50  grains  of  very  fine  oxygenated  muriate  of  mercury 
was  sublimated  :  at  the  bottom  of  the  retort  I  found  no- 
thing but  a  residue  of  a  few  grains  only. 

This  experiment  appeared  interesting  to  me  :  I,  Be- 
cause it  accurately  determines  the  action  of  nitric  acid  on 
this  muriate  of  niercury  in  a  manner  perfectly  new,  as 
M.  FourcroVf  the  last  writer  that  has  treated  of  it  in  his 
"  System  of  Chemical  Knowledge,*'  vol.  V.  p.  331,  po- 
sitively  says,  when  peaking  of  the  mild  muriate  of  mer- 
cury. Nitric  acid  does  not  convert  it  into  corrosive  sublimate., 

2.  Because  it  may  afford  a  method  of  obtaining,  at  one 
and  the  same  time,  and  with  facility,  two  very  valuable 
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articles,  corrosire  sublimate  and  red  precipitate,  if  mild 
muriate  could  be  procured  by  a  more  economic  process 
tb^ii  those  with  whi9h  we  are  yet  acquainted, 

Action  of  the  J)istilkd  Waters  of  Plants^ 

Distilled  waters,  even  those  called  inodorous,  disoxy*? 
date  the  mercury  of  corrosive  sublimate  more  jor  less  *, 
This  alteration  is  the  more  striking  because  they  contaiB 
rolatile  oil  in  solution.  * 

E^'periment  L  Five  deoigpammes  of  corrosive  sublir 
mate,  dis3oIved  in  distilled  water,  were  poured  into  four 
hectogrammes  of  peppermint,  recendy  prepared.  This 
liquor,  left  at  a  temperature  of  16  to  20  degrees  of  the 
centigrade  thermometer,  appeared,  in  a  few  hours  time, 
like  Seine-water,  rendered  turbid  by  a  heavy  rain  ;  and 
in  the  space  of  two  or  three  days  it  had.  become  clear, 
but  had  precipitated  a  flaky  deposit,  of  a  greyish  colouij, 
insoluble  in  hot  water,   and  even  in  alkohol,  (both  of 

♦  I  use  the  expression^  disoxydate  (he  r/iercury  of  the  corrosive  sub* 
lifncUe,  instead  of  disaxygenale  the  acid  of  that  salt,  for  the  following 
reasons.  \,  Corrosive  sublimate  is  reduced,  at  a  high  temperature, 
by  alkalis,  oilcaceout  earth,  &c.  in  muriatic  acid,  which  combines  with 
(hose  bayes  in  liquid  mercury,  .that  become  volatile  whfio  sepacit^ 

2.  %  I  he  action  of  mineral  sfcids  on  tliats^U^  no  oxygepated  ma- 
^iatic  acid  is  disengaged. 

3.  Simple  muriatic  acid  dissolves  the  red  oxyd,  (precipitate  p^  xe), 
without  any  disengagement  of  oxygenated'  muriatic  acid ;  therefore  the 
acid  of  this  saline  substance  is  not  in  ^n  oxygenated  state,  but  intlMt 
of  simple  muriatic  ^cid,  combine^  with  inercnry  more  oxydatedand 
in  smaller  proportipps  than  in  mild  muriate, 

Thig  opinion,  latfsly  advanced  by  M.  Proust  in  a'mcmpir  insertod 
jn  No.  126*  of  the  jlnjiaks  df  CMfr^ift  I  profess,  in  common  lyith  hin\; 
and  I  hud  cf'tnmunicated  it  (o  several  persons,  prior  to  the  publication 
of  the  memoir  of  that  learned  chemist,  and  had  likewise  mentioned 
the  necessity  of  giving  that  salt  the  more  accurate  name  of  s^per* 
fixyd^ed  n)ujriate  f>f  mercury. 
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ttjfem  being  but  slightly  tinged  by  the  vegetable  matter 
jprecifiitated,  at  the  samel  time,  as  the  metallic  saft),  it  . 
was  insoluble  in  acids^  cold ;    and  was,   in  short,  real 
muriate  of  mercury  inery  littlfe  oxydaldd. 

The  hquor,  separated  from  the  deposit^  was  xefy 
clear,  and  had  little  smfell ;  it  ibrmed  ho  precipitate  With 
lime-water,  arid  only  turned  a  littld  brown  with  hydro-i 
sulphuret  of  ammoniac. 

Experiment  ll.  The  s^me  experihient  was  maae  witJi 
the  distilled  water  of  lettuce  and  of  borrage  :  they  pre- 
cipitated mild  mercury  in  two  or  three  days  ;  at  the  samoi 
time  continuing  to  hold  the  mercurial  salt  iii  solution^ 

Action  of  AlkotioL 

Experiment  I.  A  saturated  solution  of  corrosive  sub^ 
limate  iu  alkohol  was  left  in  a  bottle  well  closed,  at  tbd 
Ordinary  temperature  of  the  atmosphere,  for  four  months. 
It  bad  then  deposited,  in  the  state  of  mild  mercury^ 
about  half  the  metallic  salt  it  contained.  The  liquor  had 
acquired  a  strong  smell  of  ether,  and  reddened  tincture 
of  turnsol. 

Experiment  11.  A  like  solution  was  heated  till  the  aU 
kobol  was  completely,  but  slowly  evaporated:  the  co-*' 
loured  residue  was  corrosive  sublimate  mixed  with  an 
eighth  part  of  mild  mercury; 

Experiment  IIL  A  like  solution  was  set  on  fire ; 
while  burnings  it  emitted  a  white  smoke,  which  being 
collected  in  a  paper  cone  wis  saline  ^  and  dissolvable. 
About  half  a  gramme  of  mild  mercury  was  left  at  the  bot- 
tom of  the  vesseL 
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Sweeping  Chuiiny&, 

A  MEETING  of  the  President,  Vice-Presidents,  &c, 
of  the  Society  for  superseding  the  necessity  of  Climbing 
Boys,  by  encouraging  a  new  method  of  sweeping  cbim* 
neys,  and  for  improving  Ihe  condition  of  children  and 
others  employed  by  chimney-sweepers,  was  recently  held, 
at  the  York-Hospital,  Westminster,  according  to  ap^ 
pointment,  for  the  purpose  of  examining  and  seeing  xhm 
several  machines  worked^  by  the  under-mentioned  candi- 
dates for  the  premium  for  sweeping  chimneys. 

The  first  machine  introduced,  was  one  by  Mr.  Orme, 
late  an  officer  in  the  army,  being  a  brush,  curiously  con- 
sfcructied,  upon  the  end  of  an  elastic  pole,  composed  of  • 
whale-bone,  with  two  projecting  wings,  made  of  strong* 
leather ;  the  end  ef  which  was  lined  with  steel,  to  form  & 
scraper.     To  the  pole  were  superadded  various  lengths, 
made  of  the  same  materials,  and  wrapped  round  with  a 
cord,  resembling  the  handle  of  a  drayman's  whip,  and 
s6  contrived,  that  by  the  elasticity  of  the  pole,  joined 
thus  together,  and  suspended  from  the  brush,  it  todk  the 
chimney  in  all  directions.     The  chimney  to  the  top  wat 
forty-.fi ve  feet  high,  and  in  three  minutes  the  machine^ 
thus  contrived,  completed  the  operation. 

The  second  was  by  Mr.  Barber.  His  nrnchine  was  aka 
fixed  upon  the  end  of  a  pole,  being  six  brushes,  fbrming 
a  sugar-loaf,  T«dth  a  scraper  affixed  to  each  brush,  beingj^ 
so  well  contrived,  that,  when  the  machine  ascended  to 
the  top  of  the  chimney,  by  the  smallest  touch  in  pulling  a. 
CQuducting  cord,  the  whole  of  the  brushes  spread  in  their 
several  directions,  so  as  completely  to  fill  tlie  fine  and 

crevices 


IntcUigtnei  rdaSng  to  Atts^  Mamfiutures,  i(c.    I  It 

evmces  of  the  diimney^- with  a  aoraper  and  brosh  egctend-^ 
ed  in  erety  direction.-*^This  macfaine  ascended  the  cbim^ 
i^y  by  the  assistance  of  several  pieces  ei  wood,  occa« 
jdcMiaUy  linked  together^  at  the  extremity  d  each  link, 
which  formed  an  ang]e^  widi  a  caster  or  roller  at  each 
angle.  The  machine  in  its  experiment,  by  some  aeci* 
dent,  broke  the  chininey^pot,  and  left  the  brash  a^  ..the 
top ;  but  on  the  second  trial,  in  a  back  parlour,  it  com^ 
l^ted  the.design  in  five  miniitea. 

The  third  competitor  was  a  Mr.  Griffin..  -  His  instru<- 
ment  was  formed  with  a  coarse  brush,  nearly  in  the  same 
manner  as  the  preceding,  with  the  exception  of  a  spring, 
afKl  a  top  brai^,  which  was  to  fall'  ovev  the  cbimoey^pot, 
bat  by  some  defect  he  could  not  raise  the  machine.--* 
Daring  this  time,  Mr.  Orme  observed  a  small  baking>oven, 
w^  a  jBue  to  it,  and  in  less  than  three  minutes  he,  by 
hk  above-mei^ioned  machine,  completed  bis  expei*iineot, 
by  sending  his  brush,  &c.  to  the  top  of  the  chdau^iey  and 
dowa  again; 

The  fourth  was  a  Mr.  Davis ;  he  began  his  experip^ent 
ten  minutes  befoi^  eleven^  His  machine  was  nearly  con- 
s^ucti^d  the  saiaae  a$  that  of  Mr.  Barber's;  fo)*ining  oqly 
four  brushes,  with  a  serger  affixed  imnie^iiately  before 
each  bru&b,  with  inflexible  joints,  and  several  pieces  of 
lath*wood,  forming  an  handle  ;  by  the  addition  of  tliese 
faaadles,  it  ascended  the  cbiinney,  45  feet,  in  six  minutes, 
and  completed  the  operaUQn.r  By  our  List  of  Patents 
last  month  it  will  be  seen  that  Mr.  Davi$  has  obtaijoed'  a 
patent  for  this  invention. 

The  fifih^and  la«t  candidate  wai^  a  Mr.  Smarts  His-  ma- 
chine was  a  brush  forming  five  squares,  upon  the  end  of  a- 
iwliow  pole,  through  which  was  a  sffiallrope,  and  M^as  foj* 
l^wed  by  a  vast  n)unbei:  ^  skoft  lengths-  of  w9o<J[> .  with  % 
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liole  and  rope  dnrongh  each ;  at  the  end  of  eacb  of  those 
pieces  of  wood  there  was  a  piece  of  brass»  forming  a  kind 
of  belly  the  end  of  each  piece  followed  in  succession,  into 
the  groove  of  each  of  those  bells,  50  as  to  make  them  sta* 
tionarj ;  and  by  tightening  the  rope,  which  was  done  by 
a  poUy,  they  became  sabstantial,  and  yet  so  pliable  as  to 
take  the  zig-zag  of  the  flue ;  but,  by  some  mischance, 
one  of  the  ^pieces  of  wood  broke;  and  notwithstanding 
be  bad  tried  the  experiment  before  with  success,  in 
this  instance  he  failed. 

Durham  AgrkidiuraL  Society. 

A  society  has  lately  been  established  called  the  Society 
for  Experimental  Agriculture,  in  the  county  of  Durham,* 
the  objects  of  which  are  stated  to  be  : 

1.  To  examine,  by  experiments,  the  differcnts  kinds 
and  merits  of  grass,  seeds,  and  grain  ;  to  investigate  theU' 
habits,  and  endearour  to  ascertain  what  soils  are  best 
adapted  to  each  kind,  and  to  devise  means  to  obtaid 
•uch  seeds,  &c.  pufe. 

2.  To  attend  carefully  to  the  rearing  of  fencds,  draining 
of  land,  and  the  best  and  most  expeditious  way  of  cleans- 
ing and  working  different  soils. 

.  3.  To  examine  the  nature  of  different:  manures,  and 
ascertain  the  best  mode  of  applying  them. 

4.  To  find  what  stock  is  best  calculated  for  certain  si- 
tuations ;  to  compare  the  relatif^e  quantities  of  food  con*- 
sumed  by  different  kinds  of  stock  ;  what  food  is  most  eon^ 
genial,  &c. 

By  the  rules  of  this  society  it  is  limited  to  t^v«nty-one 
members,  and  it  is  to  meet  four  times  a  year  at  Rushy- 
ford.  When  any  member  undertakes  an  experiment 
adopted  by  the  Society,  two  members  are  to  be  appointet) 
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fis  visitors  to  view  with  him  the  stat^  of  the  land  previous 
to  the  experipfient,  inspect  its  progress,  and  report  th$ 
result. 

The  President  Ibr  the  year  1803  is  Sir  Henry  Van« 
Tempest,  Bart. ;  and  two  meetings  of  the  society  hav« 
already  b^en  held,  on  1st  of  April  and  1st  of  June^ 

Spanish  WooU 

It  has  beeft  proved,  by  his  Majesty's  Spanish  flock,  in 
ten  years  experience,  that  the  wool  of  that  breed  does 
not  degenerate  in  this  country.  It  is  ascertained  that  the 
first  cross  of  a  n^w  breed  gives  the  lamb  half  of  theram's 
blood ;  that  th^  secoi|d  gives  75  ptr  100  j  the  third  81§  ; 
^nd  the  fourth  93|.  The  ditference  between  the  fleece 
of  the  original  stock  and  th^  wool  of  the  mixed  br^ed  U 
Jthen  scarcely  perceptibly,  particularly  if  atteption  has 
Jbeen  besto\yp4  on  tlie  selection  of  the  j?w^s. 

Substitute  for  Soap. 

In  the  eleventh 'number  of  the  Repertory  of  Arts,  &d^ 
we  published  Mr.  Vancouver's  specification  of  bis-  pat^t 
for  a  method  of  preparing  an  earth,  found  ou  Lord  War- 
wick's estate,  to  be  used  as  a  substitute  for  soap,  and  par- 
ticularly for  cleansing  wool,  A  similar  kind  of  earth,  and 
possessing  the  same  Setergent  properties,  is  found  in 
many  J>art§  pf  the  Yorkshire  W^lds ;  it  is  composed  of 
clay,  sand,  and  thj5  oa^yd  pf  ji*on,  and  it  is  used  for  wash-r 
balk.  Thp  only  difference  between  them  appears  to  be, 
that  in  Warwickshire  the  earth  is  of  ^  green,  grey,  lilap^ 
or  white  po)our,  whilst  that  of  Yorkshire  is  generally  of  a 
yellowish- white.  The  fbrqaer  is  held  together  by  a 
strong  size  ;  the  latter  has  hitherto  been  seldom  used 
}n  washing  linen,  ?is  it  rapidly  dissolves  in  water,  but 
^at  defect  has  been  corrected  by  the  mixture  of  glue* 
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[LI2ABSTH  6£LL,  of  Hampstead,  Middlesex,  Spinster; 
for  a  method  of  sweeping  chimneys,  and  of  constructin|^ 
them  in  such  a  manner  as  to  lessen  the  danger  and  incon^ 
venience  from  fire  and  smoke.     Dated  Mav  10,  1803. 

George  Beaumont,  of  South  Crossland,  near  Hud- 
desfield,  Yorkshire,  and  Walter  Beaumont,  of  the 
same  place,  Manufacturers  of  Woollen  Goods;  for  a 
mixture  to  be  used  in  the  preparation  of  sheep  or  Iambs 
wool,  for  various  purposes.     Dated  May  17,  1803. 

Joshua  Green,  of  Banbury,  Oxfordshire^  Manufac- 
turer ;  for  a  method  of  manufacturing  corded  and  ribbed 
shags,  or  plushes,  composed  of  different  materials,  on  a 
principle  entirely  new.     Dated.May  17,  1803. 

James  Roche,  of  King-street,  Holborn,  Middlesex^ 
Gentleman  ;  for  a  medicine  for  the  cure  of  the  hooping 
cough.     Dated  May  23,  180^. 

Chester  Gould,  of  Red  Lion-street,  ClerkenweB, 
*  ^iiddlesex  ;  f or  a  glass  on  a  new  principle,  to  be  used  by 
mariners  at  sea,  instead  of  the  common  sanJ-giasses  whe^i 
hetivitig  the  log,  for  the  purpose  of  ascertaining  the 
ship^s  rate  of  sailing  ;  and  aifiO  for  other  uses,  either  on 
land  or  at  sea.     Dated  May  ^^  1S03. 

Thomas  Fulcher,  the  elder,  of  Ipswich,  Suffolk,, 
Surveyor  and  Builder  ;  for  a  water-proof  composition,  in 
imitation  of  Portland-stone,  for  stuccoing  and  washing 
'  new  and  old  stone,  and  brick  buildings ;  and  for  ce- 
menting  the  joints,  and  tucking  and  pointing  all  stone 
and  brick  works  that  require  proof  against  water  and 
damps.     Dated  May  28-,  I803»  ' 
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fpec^ation  of  the  Patent  granted  to  Samuel  Day,  of 
CharterJiouse,  Hmton^  in  the  County  of  Somerset^ 
Esquire ;  fot;  a  Watchman's  Noctvary^  or  Labourer's, 
Regulator.    Dat^d  April  20,  1 803. 

With  a  Plate. 

X  O  all  to  wbotii  these  presents  shall  come,  &c« 
Now  KNOW  Y£,  that  in  compliance  with  the  said  proviso, 
I  the  said*  Samuel  Day  do  hereby  declare,  that  my  said' 
invention  of  a  watchman's  noctuary,  or  labourer's  regu-  . 
lator,  is  described'  by  the  drawings  annexed,  and  re^ 
ferences  thereto,  and  in  the  following  explanation ;  that- 
is  to  say :  My  invention  consists  partly  of  a  large  hori- 
iK>ntal  wheel,  that  is  moved  i«gularly  round  every  twelve 
hours  by  clock-work.  The  upper  side  of  thiis  horizontal^ 
wheel  is  dividii^  by  two  circles,  one  within  the  other  (s6e 
Plate  VIL);  the  outer  one  i>r  p^iphery^  having  the 
'  Vol.  III.-*-S^coKfB  Series.  Y  hours 


]  $2  Paimifor  a  WalchnuaCs  Ncciuary^ 

hown  and  quarters  marked  on  it,  which  may  be  called  the 
lateral  dial^  the  inner  circle  haying  also  a  dial,  which 
maj  be  called  the  vertical  one.    The  space  between  these 
circles  or  dials  is  divided  into  cells,  each  cell  correspond- 
ing with  a  quarter  or  half  an  hour  of  the  dlfietent  hour» 
marked  on  the  dials ;  and  if  thought  proper,  the  cells 
might  be  so  multiplied  as  that  each  would  correspond 
within  a  period  of  five  minutes.     Such  is  the^  upper  sides 
of  the  horizontal  wheel,  which  may  be  made  of  copper  or 
tin,  or  of  various  other  materials^  and  k  of  the  diameter 
of  nine  inches.     The  under  side  of  the  satae  has*  a  brass 
wheel,  with  teeth,  of  the  diameter  of  three  inches  and  a 
quarter,  fixed  to  its  central  part ;  the  teeth  of  which,  \tt^ 
ting  in  with  those  of  a  smaller  wheel  of  pinion,  of  course 
give  movement  to  the  large  horiizontal  wheel  (of  which 
it  forms  a  part)  by  the  motion  it  receives  firora  the  pi-» 
nion.     This  pinion  being  set  in  motion  by  the  common 
clock-work  and  a  weight  or  spring,  the  rervolution  of  the 
horizontal  wheel  is  completed  once  in  twelve  hours,  and 
thus  regularly  going  round,  will  at  all  times  shew  the 
time  of  day  or  night.     As  it  moves  round  it  carries  the 
cells  above  mentioned  under  a  kind  of  chink,  just  large 
enough  to  receive  a  token  of  the  size,  we  will  suppose, 
of  a  farthing.    This  chinks  dnks  down  from.anrexternat 
biass  box,  which  is  sufficiently  large  to  a^mit  a  man'$ 
fingers  to  let  in  the  token  by  an  external  aperture  or 
mouth  of  the  chink ;  the  .token  being  directed  perpen* 
diQularly  through  the  above-m^^tioned  deep  diink  inio 
such  cell  as  is  ^immediately  under  it,  and  which  must 
correspond  with  the  time  of  night  or  day.    T^  ;head  of 
the.  case^of  the  machine  has  doubly  doors  i^  fr^ont  (see 
]^late  VI L) ;  t{ie  outward  door  covers,  tlie  whole  fice  to-, 
gethei^,  with  a  space  pv^r  it  sufficiently  large  to  admit  a 
iQan*shfsad,  to  examine  t}ie  iKMrizontal  wheel  fi:)f  $uch  to- 
1  kens 
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kens  as  have  been  droppinnp  into  it ;  a  smaller  door  opens 
in  this  large  on^,  npon  the  brass  box  above  mentioned^ 
the  opening  of  which  belongs  solely  to  the  watchman,  or 
such  other  persons  who  may  be  required  to  use  the  same^ 
for  the  purpose  of  seeing  the  time  and  dropping  his  to* 
kens,  a  minnte-dial  being  placed  under  the  hour-index* 
The  great  outer  door  first  mentioned  is  only  to  be  opened 
by  the  master  of  the  time-piece,  and  ought  to-be  well 
screwed  ;  but  for  greater  seeurity,  both  against  thieves 
fuid  weather,  there  i^  an  inside  door^  in  whiph  the  brass 
box  above  mentioned  is  fixed^  and  this  inner  door  being 
ppen  throws  into  view  the  horizontal  wheel,  for  the  pur« 
pose  above  mentioned .   For  fixing  the  pendul  u)|i ,  weights^ 
&c.  in  the  middle  of  the  case,  the  door  may  be  in  front, 
as  in  a  confmon  clock-case,  or  in  the  back  or  side,  as 
most  convenient.     It  may  be  observed,  that  the  maphine 
is  fixed  to  a  board,  and  dove-tailed  into  the  bottpni  of 
the  head  of  the  case ;  and  that  the  head  of  the  time* 
piece  is  let  into  another  board  under  the  great  wheel  6, 
whereby  it  is  kept  perfectly  steady,  so  as  to  withstand 
almost  any  shock  it  might  receive.     To  denote  more 
fully  the  several  parts  of  the  said  machine,  references  ar^ 
added  to  the  drawings  as  above.     G,  as  above,  is  in 
Fig*  2. 

The  advantages  to  be  derived  from  this  time-piece  are 
various  and  striking ;  but  I  shall  only  nientipn  sppae  of 
the  principal.  « It  appears  then,  that  by  placing  one  of 
these  machines  at  each  extrenie  end  of  a  watphman*s 
round,  and  dbliging  him  as  h^  parses  tlie  machine  to  drop 
a  tofcetf  (which  shall  be  numberf^d,  and  hif^  name  stamped 
upon  it)  eveiy  half  hour,  quarter,  or  half  quarter,  as  the 
▼igilan4:e  of  Ae  place  shall  require,  you  will  find  the 
test  of  the  man's  duty  and  diligence  according  to  the  time 
l^  has  been  ej^pplpyed  -,  op  trick  pr  contrivance  on  his 

Y  2  •  part 
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part  can  counteract  the  movement  of  the   borizontaf 
wheel,  over  which  he  has  no  command;  and  each  cdl 
(as  it  moves  tinder  the  chink  or  drop)  is  a  kind  of  speak* 
ing  witness  of  his  diligence  and  fidelity  in  going  bis 
round,  and  will  answer  the  next  morning  to  the  exact 
times  he  either  was  or  ought  to  have  been  there.     The 
same  machine  will  answer  in  cusiom^jouses,  warehouses, 
bankings-houses,  and  every  place  where  watching  to  be 
useful  must  be  exact ;  even  centinels  on  military  duty 
might  be  required  to  leave  tokens  often,  as  memorials  of 
their  vigilance.     It  often  happens  that  the  excise  requires 
great  exactness  as  to  time  in  th^  duty  of  their  officersi 
particularly  in  their  visits  to  distillers,  maltsters,  &c. ; 
one  of,  these  machines  would  indicate  to  five  minutes,  if 
placed  at  such  houseS|  at  what  time  the  ofiicers  had  been 
there,  and  ho  fraud  could  be  practised.     Another  use 
may  be  derived  from  it  by  farmers,  manu&cturers,  ship* 
carpenters,  and  others,  who  employ  many  labourers,  by 
giving  them  to  know  ^.t  what  hours  in  the  morning,  even* 
ing,  &c.   their  men  come  and  leave  their  work  ;  and. by 
a  ^mall  variety  in  their  form  and  direction  of  the  drop, 
the  time^piece  may  be  placed  in  the  inside  of  a  housej 
where  it  would  answer  all  the  purposes  pf  a  common 
eight-day  clock,  (as  it  goes  eight  days),  and  at  the  sam^ 
iime  give  intimation  of  servants  or  labourers  coming  to, 
or  going  from,  their  work  :  this  is  done  by  means  of  the 
drops  passing  through  the  wall  of  the  hoiise  into  the  cells 
of  the  clock,  and  by  changing  the  situation  of  ^he. figures 
on  the  superficial  dial-plate    The  scale  pf  the  machine 
may  be  enlarged  to  any  degree,  so  that  the  horizontal 
wheel  might  be  made  large  enough  to  receive  the  tokens 
of  several  hundred  men  ;  and  striking  movemwta  may  be 
added  to  any  of  them  at  pleasure* 

In 
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In  additton  .to  the  diove  explafaatioii!ofitI)e  drkwif^^ 
it  19  prof^ec'to*  dbserve^^ibat.  the  priajetetdon .  under  the 
brass  box  C,  Fig.  2,  is  a  guide  from  the  chiq^k  to  the 
receiving  ^vheql,  to  keep  the  tokens  uiprigbt  in  th^ir  fall 
^  to  the  cqU.  The  said  guide  must  be  k^t  fuil  iial'f  a;n  itich 
from  the  receiving-ivheel,  and  the  tokisrl^  must: be  as 
broad  as  a  farthing,  ,  It  is  thought  unnbcessat'-V  to  give  a 
scale  of  inches  to  the  above  drawings;  as  the  f  horizontal 
i?heel  is  taken  at  nine  inches,  the  othei'^parts<  m^tst  be  in 
like  proportions. 

In  witness  whereof,  &c.  v  ;•   *;  ^    t  :^,  !    ,.vi 

Explanation  of  the  Drawings, 

,  (See  Plate  VIIJ  ;   ^       ,    ;  .,  .,  ;r 

A,  Fig.  1,  sbews  the  outside  of  tbe^ni^chihe^  \st  fS^ 
box  that  encloses  it,  which  is  shut  if  p^fa^riw^  door^  .  ' 

B,  shews  a  small  door,  open,  forrfcbb  watdhmari  b^  p«t^ 
in  his  token^  i'.: /^  ;  i   .  '   .:{  ; 

C,  shews  the  opening,  made  of  rbr|Liib,r  in  wiiSehtsth^f 
chink  to  put  in  the  token.  .'  i  -'  *  ■   ,  ' 

D,  shews  the  edgre  of  the  horizfantal  wheel  to  ieceive 
the  tokens,  whieh  shews  the  houv^taiMl  quattetis  asrit^6es 
round.  •    i .  .; 

£,  a  minute-dial,  the  place  to^fidt in  t}i6'tGA:eiis  tit^  and 
is  proposed  to  be  placed  about  five  feet  and  a  half  frmtir 
the  ground,  as  a  convenient  height  for  the  weight  of 
the  clock,  and  the  person  to  put  in  his  token. 

Fig.  2,  A,  shews  the  insiSe^  of  ^WiiS^SttPabove  the 
clock,  (with  the  two  doors  pp^n]^>  ^d  t^e,,440|^jEf»C|tal 
wheel  that  moves: round  every^^t^ejUr^hpur^^^^.r^^eiy^ 

tOG    tOKeOS.  .      •  ■>o     nf      <-)'l»'y,'l        '       '        ■    '     'j-.'l'./    i,., 

Cj  is  the  back  part  of  the  ^rajsf;]j)q|:  ^^af^^^j^  ovei} 

the   wheel  (that  receives  ^b?^  tioJ^fi«?>,  w)m  i^^ft  .4<¥«l 

is  shut*.  'Lis  pv'j^  it'ijid  c^itiiiyi'^il-l 

D,  the 
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Dy  the  opening  with  glass  that  comes  before  the  edg« 
of  the  wheel  that  shews  the  hours,  and  ccmrespond  witl| 
D,  in  Fig.  1. 

£y  the  minute-dial. 

F9  the  horizontal  wheel. 

B,  the  small  door,  open. 

Fig.  3,  C,  is  the  section  of  a  box  to  put  in  the  tokenli 
when  it  is  intended  to  be  used  on  the  outside  of  a  house, 
and  to  go  through  a  wall  to  a  clock  and  token-wheel 
within. 

a,  door  to  shut  down. 

Fig.  4,  sliews  the  inside  of  a  clock,  with  the  horizontal 
wheel  to  receive  the  tokens  upon  it. 

F,  the  horizontal  wheel  to  receive  the  tokens  which 
correspond  with  the  same  letter  on  Fiff.  2. 

G,  shews  a  brass  wheel,  with  teeth,  moved  round  by 
the  pinion  H  ;  which  pinion  is  fixed  to  an  arbor  with  a 
second  pinion  I ;  which  last-mentioned  pinion  is  moved 
by  the  side  teeth  K,  in  the  first  wheel  of  the  dock* 

L,  the  pendulum. 

M,  the  minute-hand* 

N,  the  bottoni  c£  .the  head  of  the  case  in  Fig^  I 
and  2. 

O,  wher6  it  joins  the  case  for  the, pendulum  aiyl 
weights. 


Obssrvations  by  the  Patentee. 

From  the  concurrent  testimony  of  many  individuals, 
the  present  system  of  watching  cities  is  languid  and  in- 
adequate :  no  house  is  secure  when  depredations  are.  de- 
tiermined  on,  or  if  there  be  any  security,  it  is  more  from 
the  means  takeii  itithln  than  from  the  watching  without. 
Magistrates  have  seen  and  pointed  out  the  defects  in  the 

systeUji 
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figral^a^,  ao^  We  at  tinijea  applied  ^hat  ssbeaas  they  could 
to  counteract  the  evils  arising  fi'oai  those  defects,  but 
tbeir  means  hav^.been  iuefFectUa) ;  and  bo««$eholders  have 
been  obliged  to  submit  to  their  yiaques  with  no  otheT  con*^ 
sokktion  but  that  of  thinkings  tba.t  though  the  pI^uBb  of 
watching  was  bad>  ijt  was  befeter  tlian  none.  Ixi  bitten- 
tively  conridering  th^  plan,  tlie  defects*  seem  to  reduce^ 
themselves  <[0  the  fbUowiiig  heads  t  1st.  The  too  long  in- 
tervals which  watchmen  take  between  their  going  their 
rounds;  —  by  which  it  appears  that  considering  any  in- 
dividual house,  that  house  has  not  the  benefit  of  actual 
w^chjhg  more  than  ten  minutes,  through  the  whole 
night/ 

Sdly*  The  wotchnian^s  call  of  the  hours :— from  which' 
no  service  arises  to  any  bat  to  the  depredators  of  the 
njgbt,  as  is.obyiaus  to  any  one  who  reflects,  that  of  the 
inseoy  hundred  house-breakings  and.  street-robberies  con^ 
mitted  in  London -in  the  year,  how  few  of  the  depredators 
^are  detected  or  taken  by  the  watchmen  themselves  ;  from 
no  fault  perhaps  of  these  last,  but  because  the  thieves^ 
have  taken  advantage  of  tlie  watchman^s  repose  in  his 
box,  and  what  is  more,  of  the  notice  which  he  gives,  by 
vociferation,  of  his  distance  or  approach,  by  which  they 
hasten  or  delay  their  attack,  or  carry  off  their  plunder 
accordingly. 

3dly.  The  uncertainty  of  the  watchman's  doing  his 
duty  :*- who,  either  from  intoxication,  drowsiness,  or 
indolence,  or  induced  by  the  badness  of  the  night,  may 
miss'his  rounds  without  detection. 

« 

4thly.  The  use  of  the  lanthorn,  which  answers  no 
purpose  but  that  of  adding  to  the  signal  of  tlic  watch* 
manV  approach. 

And,  lastly,  the  use  of  the  watch-box ;  which  answer* 
na  end  but  that^  of  promoting  drowsiness^  n\yi  perbapn^^ 

disease^ 
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di«ea0ev  ftbtt  the  chills  whidi  are  increased  by  inactiioit 
iti  a  cold  diUoDp  bouse. 

The  tfistFixinent  called  The  Watchman^s  Noctuaiy^  or 
Itabou,tet^s  Regulator  J  ojffefs  a  remedy  for  these  defects. 
By  oiie^,o(such  being  placed  at  each  end  of  a  ivatchman's' 
round,  it  will  be  ascertained  how  the  man  continued  his 
movements  through  the  night,  to  a  nicety  of  ten  minutes, 
at  any  period  of  the  watch :  and  the  slightest  kregularity 
or  omjissioo  will  be  risible  the  next  morning  to  the  in-* 
spector  or  constable,  whose  office  it  shall  be  to  open  the 
inachine.  The  test  of  regular  and  well-sustained  vigi- 
lance is  given  by  the  watchman^s  dropping  a  token  as  he 
passes,  every  half  hour,  quarter,  or  half  quarter,  into  a 
receiver  or  cell ;  each  half  hour  or  quarter  pres^iting  its 
own  cell  to  receive  the  same,  and  each  cell,  like  time  it* 
self;  irrecoverable  when  passed.  No  trick  or  fraud  onk 
the.  watchmanV  part  can  counteract  the  movement  of  the 
horizontal  wheel  formed  of  these  cells,  and  completing  a 
revolution  once  in  twelve  hours.  He  ha6  no  command 
oven  it^  and  each  cell  (as  it  moves  under  the  receiver) 
will  be  a  kind  of  speaking  witness  pf  his  diligence  and 
fidelity  in  going  his  rounds,  answering  the  next  moming^ 
to  the,  exact  periods  he  either  was  or.  ought  to.  have  been 

tli^!e» 

By  this  means  the  calls  of  the  watchmen,  which  were 
only  instituted  for  the  purpose  of  his  giving  notice. of  be* 
ii)g  on  his  duty,  will  b^  superseded  ;  and  a  considerable 
expense  of  animal  exertion  will  be  saved  to  the  indivi- 
dual, which  might  better,  be  converted  into  that  of  going 
hifl>round  twice  where  he  now  only  goes  once.  .Wani- 
iugs  to,  the  nightly  thief  of  timely  attack  or  retreat  will 
likewise  be  taken  away  ;  and,  if  instead  oCan  open  th^ 
ifatchman  was  to  carry  a  dark  Utnthoru,  the  robber  would 
hgi^  QQ  s^i)ri|:y  wbatert^r  ini  circulating  Uie  moment^  of 

faia 
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hU  depredation  y  and  might  be  detected  in  the  yety  ou|« 
set  of  his  attack,  as  the  slightest  sound  Would  alarm  the 
Watchman  walking  in  sileriee,  attd  not  drowniHg  distant 
noise  by  that  of  his  Own  voice. 

Of  the  objections  to  this  new  indde  of  ameliorating 
the  watching  of  cities,  the  only  one  seems  to  be  the  ex- 
pense of  the  time-pieces ;  aild  considering  the  number 
which  the  larger  parishes  will  hate  occasion  for,  this  ex- 
pence  M'ill  be  important  *  ;  but  let  it  be  considered  th^t 
it  will  not  amount  to  more  than  three  pence  in  the  pound 
of  a  rate  on  houses,  and  that  the  first  will  be  the  sole  ex- 
pense — -  probably  to  be  saved  by  diminishing  the  nuni-> 
ber  of  patroles  td  one  half  (or  less)  of  what  they  now 
are.  But  trifling  indeed  will  be  thiJ  expc^nse  when  cOih^ 
pared  with  the  losses  sustained  by  the  pilblic  in  depreda-* 
tionsy  which,  according  to  a  late  woi'k  On  the  police  of 
the  metropolis,  amounts  to  two  millions  and  upwards. 

The  best  situation  for  these  machines  will  bcJ  at  each  end 
of  a  watchman^s  round  ;  perhaps  certain  founds  will  re- 
quire three.  They  ought  to  stand  in  a  convenient  i^ecess 
in  the  street,  secured  by  rivetlngs  of  iron,  or  let  into  a 
Wall,  or  placed  on  a  strong  bracket  within  the  iron  rail** 
ing  of  an  area ;  and  if  the  dial  plates  were  sdflPered  to 
appear,  would  be  useful  in  the  day  as  well  as  in  the  night. 
As  an  eighC-day  clock  it  would  require  no  attention  to  it§ 
movement  but  once  a  week,  and  the  morning  inspector 
might  attend  to  the  slight  duty  of  winding  it  up. 

The  annual  expense  of  keeping  it  in  repair  is  too  ixU 
fling  to  be  taken  notice  of* 

*  It  is  ptMuuied  that  cttch  tltnft-pieotf.will  ftotoaUt  19  &o^  lets  tlMfti 
twelve  gtiineasi  and  each  roandl  will  re<(uire  tWo< 
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Specification  of  the  Patait  granted  to  Joseph  Jacobs,  qf 
the  Pftrish  of  St.  Anuc*Sy  Sohoy  in  the  County  of  Mid- 
dlescx^  Coach-maker ;  for  a  new  Metal  Box  for  the  Axle* 
trees  of  Wheel  Carriages^  Milts^  Engines,  artd  other 
MachijieSt     Dated  January  20,  1803. 


With  a  Plate. 
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O   all  to  wlioni  these  presents  shall  come,    &c* 
Now  KNOW  YE,  that  in  compliance  with  the  said  pro- 
viso,  i  the  said  Joseph  Jacob  do  hereby  describre  ajid  as^ 
certain  ther  nature  of  mv  said  invention  of  a  new  metal 
box  for  the  axletrees  of  wheel  carriages,  mills,  engines, 
and  other  machines,  as  follows  :  A  bar  or  plate  of  steel, 
half  an  inch  thick,  more  or  less,  is  welded  on  a  similai' 
bar  or  plate  of  iron,  an  inch  thick,  more  or  less  5  the  iron 
and  steel  being  so  united,  is  then  passed  between  the 
rollers  of  a  flatting-mill  till  reduced  to  the  thickness  re- 
quired*    The  metal  thus  prepared  is  made  into  boxes  of 
all  descriptions,  for  the  above-mentioned  purposes,  with 
the  steel  side  inwards.     The  form  or  shape  of  axletre6- 
boxes  vary,  but  the  ends  of  all  being  alike  except  in  their 
dimensions. 

The  end-view  of  a  steel-plated  box  is  shewn  in  the 
margin  hereof  (see  Plate  VIII.)  A,  B,  Fig.  1,  represents 
the  ends  of  the  steel-plated  axletree-box,  the  white  bordef 
'  bounded  by  the  circular  lines  n^  o,  describes  the  inside  of 
the  surface  of  steel  and  the  dark  border.  A  7i,  the  outer 
surface  of  the  iron.  The  box  may  wholly  be  made  of 
steel,  though  the  inner  surface  only,  which  is  the  wear- 
ing'partof  the  box,  being  steel,  is  sufficient  for  every 
purpose,  and  upon  the  whole  the  best. 

In  witness  whereof,  &c* 
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Specification' of  the  Patent  granted  to  Edward  Masseysii, 
the  Younget*,  of  Hanleyy  in  the  JParisk  of  JStoke-up^n^ 
Trait,  in  the  County  ff,  SUmtfordp  JVatchrmak^' ;  fcr* 
mn  Instrwitent  or  Apparatus  for  taking  Smwditigs  at  Sea 
icith  more  Certainty  and  Correctness  t/ian  heretffo7efa7ul 
for  other  nautical  Purposes  and  Matters  connected  mih, 
or  relating  to.  Navigation.     Dated  M^iric^h  24,  )809. 


With  a  Plji^e, 


T. 


O  all  to  )n^bom  these  presents  shall  come,  &c. 
Now  KNO\y  YE,  that  in  compliance  with  the  said  pro-, 
viso^  I  the  said  Edward  IMassey  do  hereby  declare  that 
the  nature  of  my  said  invention,  and  the  manner  in 
which  the  same  is  to  be  performed,  is  particularly  de- 
scribed as  follows ;  that  is  to  say  :  Fig.  l,  in  the  draw- 
ing annexed,  (see  Plate  VlII.)  represents  the  sounding 
machine.  A  A,  the  30undin*g  weight,  about  eighteen 
inches  long,  the  body  of  which  contains  a  register  with 
Jwo  dials,  B  B.  is  an  iron  or  brass  rod,  twelve  inches 
long.  C,  i^  a  tin  byov,  about  six  inches  square  jand  four 
deep,  which  must  be  niiide  air-tight ;  the  particular  use* 
of  which  will  be  mentioned  hereafter.  To  the  bottom  or 
the  aforesaid  buoy  is  secured  at  D  D,  a  pair  of  spring 
Jongs,  one  end  of  v^hich  rests  on  a  hook  at  E,  and  in 
the  spring  part  of  the  t;ongs  at  F  is  fixed  a  rotator  or  re> 
yolving  apparatus  G  G.  \ 

This  apparatus  is  composed  of  a  copper  or  other  me- 

'"'  i»,  •  « 

tallic  tube  G  G,  ^nd  four  brass  or  other  metiiHic  vanes 
gj  g.  The  tube  inust  be  air-tight,  and  about  twejve. 
inches  in  length  and  one  ancj  a  half  in  diameter,  witli  a 
conical  point,  about  four  inches  long.  The  diameter  of 
this  tube  may  be  sometimes  less,  and  the  length  greater, 
l^lift  the  ({iameter  should  never  be  greater  than  'one  iiich 
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sod  a  balf,  as  it  would  increase  the  resistance  by  opposing 
¥>o  oiQcli  surface  to  the  water.    The  vanes  must  be  sol;, 
derad)  or  otherwise  fiisteocd,  to  the  tube  in  a  spiral  di- 
ractioB)  so  aa  to  produce  a  rotatory  motion  round  the 
axis  of  ibe  tube  when  sent  in  the  water.    On  each  vane 
'^li  fixed  a  regulator,  whose  office  is  (when  rightly  set  on 
ks  scale)  ^o  make  a  rotator  perform  a  certain  number  of 
revolutiokis  in  a  given  space. correspondent  with  the  cal- 
culation of  the  wheels  of  the  register ;  and  if  any  little  ac- 
cident should  happen  to  the  rotator,  it  may,   by  ex- 
periment in  water,  be  corrected  by  the  regulator.     The 
length  of  each  vane  is  five  inches  and  three  quarters,  thei^ 
breadth  at  their  broadest  part  is  two  inches  and  three 
quarters,  and  kre  brought  circularly  to  a  point,  as  at  H, 
The  inner  edge  of  the  vane,  which  is  soldered,  or  other- 
wise fastened  to  the  tube,  is  rather  more  than  a  sixteenth 
part  of  an  inch  thick,   and  filed  tapering  towards  the 
outer  extremitv,  so  as  to  lengthen  the  regulator,  other- 
wise it  would  recjuire  a  longer  air  tube,  as  the  use  of  the 
tube  is  to  make  a  rotator  nearly  of  the  same  specific  gra^ 
vitv  with  the  water,  by  which  means,  by  a  very  small 
impul!!»e,  tl)e  rotator  will  register  tlie  true  depth.     For 
did  not  the  specific  gravity  of  the  rotator  form  nearly  an 
equilibriuu)  with  the  water,  it  would  not  revolve  truly 
till  the  velositv  was  equal  to  the  rate  of  about  four  miles 
fer  hour  ;  whereas,  in  consequence  of  the  air  tuUe,  it  will 
give  the  true  distance  at  the  velocity  of  about  a  mile  and 
a  quarter  fer  hour,  I K,  represents  one  of  the  regulators, 
Marlv  the  eighth  part  of  an  inch  thick,  with  two  screws^ 
which  secure  it  to  the  vane,  as  at  I K ;  the  lower  screw 
X  la  a  fixed  centre,  and  the  upper  screw  I  passes  through 
a  circular  opening  at  L.    The  outer  point  of  the  regu* 
lator  is  an  index,  which  points  to  a  scale  graduated  into 
tea  part. «    At  one  end  of  the  aforesaid  scale  is  the  letter 
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F^y  and  at  the  other  the  letter  S.  Supposing  all  the  rega« 
lators  to  be  stauding  at  S,  the  rotator,  if  well  executed^ 
will  be  about  a  foujth  slower  than  if  they  were  stai^din^^ 
at  F.  When  the  regulators  are  standing  at  S,  the  angles 
of  the  vanes  are  shortened,  which  occasions  the  rotator 
to  move  slower  in  the  same  place  ;  by  moving  any  of  tlu; 
regulators  one  degree  towards  F,  it  will  increase  the  ro- 
tatory motion  about  one  mile  in  160.  The  water  in- 
creases in  its  effect  on  the  angles  of  the  vanes  in  propor<r 
tioa  as  the  regulators  are  moved  towards  F ;  but  when 
brought  forward  as  far  as  F,  the  water  has  nearly  its  fall 
effect  on  the  angles,  so  that,  were  the  regulators  taken  off 
the  vanes,  the  rotator  would  go  very  little  faster  than  if 
they  were  all  on  the  vanes  standing  at  F.  The  regula* 
tors  on  the  above  principle  are  very  steady,  and  subdivide 
eaph  other  from  S  to  F. 

I  adjust  the  rotators,  by  experiment  in  water,  to  cor-, 
respond  with  the  registers  to  the  greatest  nicety,  that  is, 
to  ascertain  the  space  the  machine  will  descend  by  every 
revolution  of  the  rotator.  By  altering  the  angles  and 
size  of  the  vanes,  tiie  rotator  may  be  made  to  revolve  ii| 
ariy  desired  space ;  but  t lie  above-described  one  I  con- 
sider very  well  proportioned  for  obtaining  a  trup  distance 
in  slow  motion,  making  a  revolution  every  seven  feet. 
But  ns  I  consider  the  sounding  machine  never  descends  so 
dow  as  tQ  require  a  rotator  to  be  moved  by  so  very  small 
an  impulse  as  the  above-described  one  does,  and  which 
is  absolutely  necessary  to  ascertaining  tiie  progress  of  a 
vessel,  as  hereafter  to  be  described,  so  tiiat  a  smuller  tubei 
may  answer  for  that  purpose,  M,  is  the  upper  part  of 
an.  universal jjoint,  to  whicii  a  rotator  is  secured  by  screws 
K,  a  support  to  the  drop  ()  O.  P,  a  stud  to  the  drop* 
Clf  a  stud  to  prevent  the  drop  from  rising  too  high.  U,  is 
a  friction  wheel*    S,  a  beyil  spring.    T,  a  locking  rod. 

U,  a 
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Uj  ^,  guard  to  the  locking  rod.  V,  the  locking  plate* 
W  W,  is  abevil  rod  and  universal  joint ;  the  particular 
tise  of  the  bevil  is  to  fling  the  rotator  out  of  the  eddy  of 
the  register's  wake.  The  axis  to  which  the  bevil  rod  is 
made  fast  is  an  endless  screw,  which  acts  in  a  wheel  of 
eigbteerj  teeth.  On  the  axis  of  this  wheel  is  an  index, 
irhich  moves  round  a  graduated  circle  in  every  twenty-^ 
one  fathom,  and  is  marked  from  one  to  twenty-one,  Oa 
the  aforesaid  axis  is  a  pinion  of  eight  leaves,  which  acts  ia 
a  wheel  of  thirty-two  teeth  ;  the  axis  of  which  is  a  pinion 
of  six,  and  acts  in  a  wheel  of  thirty  teeth,  which  carries  an 
index  round  a  graduated  circle,  which  is  <|ivided  into 
twenty  parts,  each  division  answering  twenty-one  fathoms , 
actid  marked  from  twenty-one  to  four  hundred  and  twenty 
fathoms.  The  use  of  the  tin  buoy,  as  before  raenr 
tioned,  is  when  the  machine  is  hove  in  the  water,  the 
resistance  it  meets  with  on  thp  surface  lifts  the  buoy  of 
the  hook  E,  and  the  spring  tongs  F  drawing  off  the  tube 
of  the  rotator,  leave  it  at  liberty  to  revolve  ;  were  it  not 
for  the  above  method  of  entprins:  the  rotator  to  a  cer* 
tainty  in  the  water,  the  machine  coqld  not  be  so  well 
depended  on.  There  must  be  a  separate  rope  tied  to  the 
buoy,  for  the  purpose  of  drawing  it  back.  The  lower 
part  of  the  sounding  weight  is  filled  with  lead,  which  run^ 
nearly  up  to  the  register. 

Now  let  us  suppose  the  machine  to  have  descended.  \i\ 
the  act  of  drawing  the  machine  out  of  the  water  after 
sounding  the  rotator,  (it  having  a  tendency  to  fall  in  a  di- 
rection of  the  sounding  we'ght,)  presses  back  the  bevil 
spring  S,  and  the  rod  W  W  falls  out  of  the  drop  O, 
which  likewise  falls  and  brinofS  down  the  locking  rod  't^ 
which  falls  into  the  locking  pliaite  V,  and  prevents  the 
index  froin  being  ipoved  in  drawing  up  the  machine. 

An 


for  taking  Soundings  at  Sea^  tUc.  lis 

An  additional  weight  may  be  used  to  every  twenty  or 
forty  fathoms  of  line, , so  as  to  prevent  it  forming  axi 
equilibrium  with  the  water  ;  but  care'  should  be  taken  to 
proportion  the  strength  of  the  lines  so  that  the  last  lin^ 
may  be  sufBciently  strong  to  draw  back  the  machine  with 
its  accumulated  weight.  By  the  above  method  soundings 
may  be  obtained  in  very  deep  water. 

Another  particular  advantage  which  this  machine  had 
Over  any  before  in  use  is,  that  soundings  may  be  obtained 
in  twenty  fathom  water,  without  the  trouble  of  heaving, 
the  vessel  to,  although  she  may  be  going  at  the  rate  of  five 
iiiiles  per  hour ;  for  as  the  rotator  registers  the  descent  of 
the  sounding  weight,  there  is  no  occasion  to  pay  any  re« 
spect  to  the  length  of  line  out,  so  that  the  mariner  may 
Veer  out  any  quantity  of  line,  which  will  give  time  (as  the 
Vessel  advances)  for  the  machine  to  descend.  As  a  means 
of  ascertaining  the  correctness  of  the  sounding  machine, 
1  suggest  that  the  apparatus  hereafter  described  be  at- 
tached, which  I  apprehend  will  be  found  to  give  the  per- 
pendicular length  of  line  out,  or  neai'ly  so ;  but  not  ha* 
ving  determined  the  effect  by  experiment^  I  do  not  meaa 
to  give  it  as  ppssitive. 

Fig*  7,  represents  a  reel,  which  may  be  made  of  brass 
or  wood.  1  prefer  copper  for  the  barrel  or  cylindrical 
part,  which  should  be  made  air-tight,  and  about  twelve 
inches  long  and  eight  inches  in  diameter ;  from  this  it 
may  be  increased  to  any  size  necessary,  tf,  fl,  two 
buoys,  whose  office  is  to  keep  the  cylinder  in  an  horizon- 
tal position,  bf  is  the  frame,  r,  is  a  bridge,  d,  is  a, 
locking  plate.  ^,  is  a  bolt.  /,  is  a  bolt  spring,  g,  is 
a  friction  spring,  h,  is  a  pump  spring,  z,  is  a  pump 
piece,  one  part  of  which  catches  the  locking  bolt  at  kp 
and  to  the  other  end  is  fastened  a  strong  line,  which  I  call 
the  h9ri2ontal  or  stay  line*    The  sounding  or  perpen'* 
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dicular  line  being  wound  round  the  cylinder,  and  the  tsOL* 
thine  hove  in  the  water^  the  reel  continues  on  the  surface 
^  Whilst  the  sounding  weight  descends.  The  marinef  mnst 
veer  out  the  horizontal  line  till  the  sounding  weight  has 
arrived  at  the  bottom,  the  method  of  determining  which 
Vill  be  mentioned  hereafter.  He  must  then  give  the  line 
a  sudden  pull,  by  which  means  he  draws  the  pump  piece, 
and  lets  go  the  locking  bolt,  which  springs  into  the  lock- 
Jng  plate,  aftd  prevents  the  cylinder  from  moving  any 
further,  and  of  course  stops  the  sounding  or  perpendicti- 
lat  line.  The  machine  should  then  be  drawn  in,  and  the 
length  of  line  let  off  the  cylinder,  examined,  and  con>- 
pared  with  the  distance  marked  on  the  register,  which  Is 
contained  in  the  body  of  the  sounding  weight ;  and  tf 
the  mariner  finds  these  accounts  to  agree,  he  may  be  as- 
sured he  has  got  a  tfue  sounding.  The  machine  may  be 
tised  with  or  without  a  reel,  or  the  reel  without  tbefric-^ 
tion  or  locking  spring,  which  will  occasion  the  machine 
to  descend  quicker,  but  experience  only  can  point  oiit 
the  most  proper  way  of  using  them.  The  method  the 
mariner  must  take  to  determine  the  time  necessary  ta 
elapse  before  he  strikes  the  horizontal  line  is  as  follows^ 
He  must,  by  experiment  in  water,  determine  the  velo- 
locity  with  which  the  machine  descends  through  a  certain 
space,  which  may  easily  be  done  by  observing  the  cylin- 
der on  the  surface,  which  will  stop  on  the  weights 
striking  the  bottom,  and  comparing  this  velocity  with  the 
velocity  his  vessel  may  be  going  through  the  water  at 
any  time  when  he  wishes  to  get  soundings;  for  histance, 
*  suppose  the  machine  to  descend  at  the  rate  of  eight  mile!» 
^per  hour,  and  the  vessel  ta  be  going  at  the  fate  of  foof  ^ 
the  horizontal  or  stay  line  in  this  case  should  be  equal  to 
half  the  perpendicular  one,  but  should  rather  exceed^ 
which  is  of  little  consequence.    The 'reel  may  be  used 
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separately  ^ith  a  common  sounding  lead,  or  it  may  be 
used  trogetber  with  Fig.  1  for  shallow  soundings,  but  for 
deep  soundings  the  reel  will  not  answer  so' well,  as  it  is 
not  calculated  or  proper  to  be  used  with  more  than  one 
weight.  If  intended  to  take  the  perpendicular  length  of 
line,  run  off  the  reel,  when  the  other  part  of  the  machine 
may  be  used  without  the  reel,  with  any  number  of 
weights ;  or  two  weights  may  be  used  with  the  reel,  but 
the  perpendicular  in  this  cajse  must  be  taken  from  the  re-^ 
gister  only,  without  paying  any  respect  to  the  length  of 
line  run  off  the  reel. 

Fig.  2,  represents  the  rotator  with  another  kind  of  re- 
gister.  This  instrument  is  to  be  used  in  an  horizontal 
direction,  for  ascertaining  the  progress  of  a  vessel  at  ^a. 
A  A  a  a,  is  a  rotator  revolving  apparatus,  exactly  the 
same  as  the  one  before  described  for  the  sounding  ma« 
chine,  except  that  the  regulators  are  set  a  little  for- 
wardei:>  to  make  the  rotator  revolve  in  every  six  feet 
eleven  inches  and  six-tenths  of  an  inch,  so  as  to  corre^ 
spond  with  the  register,  whereas  the  above-described  one 
revolves  in  every  seven  feet.  It  has  likewise  four  stays, 
two  of  which,  B,  B,  are  shewn.  They  ^re  secured  from 
vane  to  vane  by  screws,  so  that  they  make  the  rotator 
very  strong  ;  but  the  rotator  may  be  made  either  with  or 
without  them,  c,  c,  c,  r,  four  cane  rods,  (each  rod  being 
about  seventeen  inches  long,)  which  connect  the  rotator 
and  register  together.  The  reason  why  I  put  the  rotator 
so  far  from  the  register,  is  to  prevent  it  from  being  af- 
fected by  the  eddy  of  the  register-wake.  I  prefer  cane 
rods  to  metal  ones,  on  account  of  their  being  so.  much 
lighter,  and  of  Jess  tendency  to  bear  the  rotator  from  its 
horizontal  position,  which  is  of  advantage  in  slow  sailing 
of  the  vessel ;  the  register  falls  nearly  in  a  perpendi- 
cular direction,  but  the  rotator  still  preserves  its  hori- 
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zontal  position,  and,  by  the  means  of  an  univensal  j<^ily 
it  communicates  its  revolutions  to  the  register. 

The  advantage  in  applying  th^  rotator  as  above  slated 
is,  that  it  avoids  the  friction,  of  turning  a  rope  about 
100  yards  long,  which  would  be  necessary  was  the  re- 
gister kept  on  board  the  vessel,  D,  is  an  universal 
joint,  which  is  screwed  to  a  separate  axis,  as  represented 
in  Fig.  3.  E,  in  that  figure  is  a  crank,  which  catches  on 
an  arm  that  is  fast  on  the  pivot  of  an  endless  screw  F, 
so  that  both  axes  go  round  at  the  same  time.  The  usa 
of  this  axis  is  to  take  the  weight  and  friction  off  tiie 
rotator  of  the  endless  screw,  which  will  make  it  very  dU' 
rabie  to  what  it  would  be  was  the  rotator  on  the  same 
axis.  And  as  the  chief  of  the  friction  and  wearing  out  is 
on  the  axis  to  which  the  rotator  is  fixed,  I  have  made  it 
with  moveable  bushes,  so  that  the  mariner  may,  by  car^ 
rying  more  than  one  set  of  bushes  and  axes,  replace  them 
occasionally  without  the  assistance  of  a  mechanio.  The 
above-mentioned  endless  screw  acts  on  a  wheel  ^  twenty 
teeth,  the  axis  of  which  has  a  pinion  with  six  leave*, 
which  acts  in  a  wheel  of  forty-two  teeth  ;  the  axis  of 
which  has  a  pinion  of  seven,  and  acts  in  a  wheel  of  iottj^ 
four  teeth  ;  tlie  axis  of  which  has  a  pinion  of  six,  and  carw 
ries  an  index  round  a  circle,  which  I  graduate  into  twelve 
parts,  each  aniswering  to  the  twelfth  of  a  mile.  The  last-* 
mentioned  pinion  acts  in  a  wheel  of  sixty  teeth,  the  axis 
of  which  likewise  has  St  pinion  of  six,  and  carries  i^n  index 
^he  reverse  way  iHwmd  a  scale,  graduated  into  twelve 
parts,  each  answering  to  a  mile,  and  is  marked  Arom  one 
to  ten.  The  last  pinion  acts  in  a  pinion  of  sixty  teeth ; 
the  axis  of  which  carries  an  index  round  s|,  scale,  which  is 
graduated  into  ten  parts,  each  answering  to  ten  rnile^, 
and  marked  from  10  to  100  miles.  The  number  of  wheels 
and  teeth  may  be  varied,  so  as  to  •  register  any  d^red 
distance. 

Fig. 
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tig.  4,  is  a  back  n*w  of  Fig.  2,  oH  trhich  is  repr«. 
•(^9t0d  two  yards  GG>  rising  about  two  inches  above 
tii0  pillar  pli^e^  and  terminating  towarck  ibe  points  H  H^ 
iMwedn,  whiteb  ^te  is  a  clear  passage  for  th6  wafer.  These 
guaifds  at  the  saine  daoe  prerent  the  register  revohring^ 
ivhieh always  has  a  tendency,  when  in  the  water ,  to  remaia 
ftss  here  represented.  The  above  machine  or  imprpred 
log  is  to  be  kept  towing  afiter  the  vessel  si  sea^  exeept  in 
altering  the  tesselV  course,  then  it  mt»t  be  taken  in  for 
ktsptctUu^.  The  length  of  the  lii^  by  which  the  machine 
must  be  terwed  may  be  varied,  for  as  it  mnst  always  be 
efeared  of  die  eddy  of  the  vessel's  wake,  which  eittends 
mucii  fafthet  when  she  is  going  eight  or  ten.  knotd  tioitk 
when  she  lA  going  biat  five,,  so  that  the  mariner  may  vary 
Ae  liitfe  from  twenty  to  fifty  fathoms,  which  great  length 
i  tbiniB  wiU  be  necessary  in  quick  saiUng* 

Fig.  5,  represents  another  way  of  using  the  rotator 
with  a  dtfiicrent  kind  of  register  for  determining  the  ratefei 
of  cortents  wherever  a  small  boat  may^be  anchored. 

Af  A,  Fig.  6,  is  a  kind  of  metal  joints  to  rods  about 
twelve  inches  long,  which  may  be  made  use  of  when  it 
k  reqnired  to  get  the  rate  of  an  under  current,  and  the 
point  to  wliich  it  sets  the  machine  may  be  let  down  by 
rods  of  the  above  description  in  the  water  to  any  depth 
below  the  iidex  B.  The  current  then  begins  to  operate 
en  the  register  the  same  as  the  wind  does  on  a  vane ;  the 
jrotator  (whichmust  be  secured  to  the  cane  rod  A  A)  then 
|3eesents  itself  to  the  current,  dnd  begins  to  revolve* 
The  above*menti<med  index  B  must  be  held  by  a  person 
in  the  boat  to  the  north,  or  given  point,  which  must  be 
in  a  perpendicular  line  with  the  point  marked  on  a  pla!» 
at  D ;  whi<Air"pl^*®  **  divided  into  thirty-two  parts,  an- 
cireriof  to  th^pixuitfoC  tfaeeompass,.  and  a  ipOee  out  oat 
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at  every  division,  so  as  to  acinut  a  locking  piece  D,  the 
rotator  having  revolved  for  a  little  time,  lets  go  the  lock- 
ing piece,  which  falls  into  some  one  of  the  spaces  on  the 
divided  plate  C  C,  whichever  way  the  current  may  have 
carried  tlie  register.  The  mariner  letting  the  machine 
remain  in  the  water  a  limited  time,  on  drawing  it  up  he 
must  examine  the  register,  and  compare  it  with  the  time 
it  has  been  in  the  water  ;  by  which  means  he  is  able  to 
determine  the  rate  of  the  current,  and,  by  examining  the 
points  on  which  the  register  is  locked,  he  is  likewise  en- 
abled to  judge  of  the  course  the  under  current  is  setting 
to,  although  the  upper  current  may  be  running  a  dif- 
ferent way.  F,  is  an  axis,  which  the  regulator  turns  on. 
G,  the  friction  roller.  H,  a  balance  for  the  register. 
L,  an  endless  screw,  which  acts  in  a  wheel  of  twenty 
teeth  ;  the  axis  of  which  has  a  pinion  of  six,  and  acts  in 
a  wheel  of  forty-two  teeth.  On  the  axis  of  tliis  wheel  is 
fixed  a  hoop,  which  is  moved  or  set  by  an  index  or  cir- 
cle S.  When  this  index  is  set  to  S,  lift  out  the  locking 
piece  at  D,  and  the  upper  end  of  it  will  pass  an  opening 
in  the  hoop,  at  which  time  turn  the  index  from  S  half  a 
circle  either  way,  which  will  prevent  the  locking  piece  from 
fulling  until  such  time  as  the  wheels  moye  ithe  index  bacl^ 
to  S.  The  last-mentioned  axis  has  a  pinion  of  seven,  and 
acts  in  a  wheel  of  forty-four  teeth,  the  axis  of  which  has  a 
pinion  of  six,  and  carries  the  index  round  a  circle,  which  is 
gniduated  into  twelve  parts,  each  answering  to  the  twelfth 
of  a  mile.  The  last  mentioned  pinion  has  a  wheel  of  sixty 
teeth,  and  carries  an  index  the  reverse  way  round  a  cir- 
cle every  ten  miles,  and  is  marked  from.one  to  ten.  Care 
'sliould  be  taken  in  fixing  the  vanes  on  the  tubes,  so  that 
when  the  rotator  is  immersed  in.  the  water  it  may  lie  in  a 
.horizortal  position.     The  v«^es,  a9  fixed  on  the  above- 
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Bientioned  tube,  leave  th&but-end  of  it  clear  four  inches 
and  three  quarters.  The  rotator  being*  put  together, 
should  be  fixed  on  its  centres,  so  that  it  may  move  ireelyi 
and,  if  the  ranes  should  not  prove  of  equal  weight,  th» 
heaviest  must  be.  reduced  till  the  rotator  become  poised ; 
this  will  be  an  advantage  to  the  rotator  in  very  slow 
sailing. 

The  most  essential  parts  of  my  improvements  are  as 
follows:  first,  in  respect  to  the  sounding  machine,  the 
chief  object  of  which  is  to  do  away  or  lessen  the  errors 
arising  from  the  old  method  of  taking  soundings,  as  the 
chief  guide  for  the  mariner  by  that  method  is  to  judge  of 
the  perpendicular  depth  by  length  of  line  out,  which  is 
very  apt  to  deceive  him  a  great  deal,  i^hereas,  on  th« 
above  principle,  he  is  governed  by  the  descent  of  thm 
sounding  weight  only,  without  paying  any  respect 
whatever  to  the  length  of  line  except  in  case  of  using 
the.  reel. 

My  improvements  in  the  rotators  are  the  invention  of 
the  air  tube  and  the  method  of  adjusting  or  regulating 
it.  A  rotator  on  the  above-mentioned  principle  will  an- 
swer both  for  quick  and  slow  sailing,  and  give  the  true 
distance,  in  both  cases,  without  any  danger  of  its  breaks 
iqg  the  register  in  quick  sailing  by  holding  too  much 
water.  These  are  advantages  which  no  former  rotator 
ever  possessed,  and  that  the  mariners  may  be  able  to  d&. 
ternaine  whether  the  rotator  has  met  with  any  accident,  I 
make  a  steel  gauge,  one  end  of  which  I  fix  in  a  dot 
nearly  at  the  extremity  of  the  vane,  the  other  ejid  reaches 
to  the  next  vane.  I  make  a  mark  on  it,  and  so  contrive 
tl^  prece^  until  all  the  vanes  are  marked  ;  and  as  ti\ey 
ar^  fixtures,  their  marks  always  remain  at  the  same  dis- 
tance from  each  other.    If  the  rotator  has  not  received 
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«ay  injmyf  nolwitfaaliiiidifig  the  rotarj  osotioit  mmf  fa# 
ikered  bj  the  fcgulator  as  befofe  desGribed,  the  ranes 
i|liU  remamilig  stationary,  so  that  the  mariaer  may  b« 
aasmred  whether  the  rotator  has  ret^ired  smy  iquify  hy 
applying'  the  gauge  as  above  stated*  The  testers  moLyr 
ke  made  of  brass,  or  aay  other  fit  matermk« 
In  witness  whereof,  &c* 

m 

tfifBC^Ation  of  the  Patieni  granted  to  Joseph  Smith,  t^ 
Mtd  Lienor eety  Holbom,  m  the  County  of  MiddlestMf 
SmiiJi ;  Jor  a-  Mode  cf  fixing  and  setting  an  Ala^imtj  #r 
^Jlhnptn  lieUy  so  contrived  as  to  aiarm  and  awaken  Fornix 

•  Ue^ineasa  of  Fire  breaking  outj  or  Thieves  entering  tA4^ 
M<nts€,  fy  Night  or  Dajf.    Dated  August  19^,  ie02<. 

With  a  Plate. 

J.  O  air  to  whom  these  pi*esents  shall  come,  &c* 
Mow  KNOW  Yx,  that  ill  compliance  with  the  said  proTiso, 
I  the  said  Joseph  Smith  do  hereby  describe  and  ascertaitt 
the  nature  of  my  said  inrention,  acnd  in  what  mannef 
the  same  is  to  be  performed  ;  that  is  to  say  :    The  plan  ^ 
of  the  said  alarum,  or  alarm  bell^  and  the  mode  of  it» 
being  fixed  and  set,  is  described  and  ascertained  in  and 
by  a  drawing  at  the  top  of  these  presents,  intended  to  be 
•nroQed  herewith   (see  Hate   IX).     And  the  said  ala- 
twn,  or  alarm  bdl  being  fixed  at  the  upper  or  most  dis- 
tttnt  port  of  a  house,  vrXi  be  set  goiing*by  any  of  the  line* 
fepresented  by  letters  V,  V,  (which  are  conducted  to  anjT 
|tttt1f  of  the  house,  )eitlier  taking  fire  or  being  cut  by  the 
open{ti]gof  tHe  door,  as  at  letter  W  or  letter  S,  or  the 
pkr  being  removed'  to  which  it  is  affixed'in  the  window  of 
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wirKkyw^butter^  as  represented  by  letters  X  X  and  Y,  as 
wiil  be  better  explained  aod  understood  by  the  referenMi 
^o  the  fiaid  drawing,  as  follows. 

R^F£R£KC£S  to  the  DHAWINQ, 

(See  Plate  IX.) 

A  A  Ay  the  interior  ease  of  the  alarum* 
B  B,  a  self-acting  stop. 

C,  C,  two  springs  to  adjust  the  stop. 

D,  a  tooth-wheel. 

£,  a  flat  spring  wheel. 

F  F,  the  line  and  weights  aiBxed: 

Oy  a  centre  spindle,  on  which  a  cap  incloses  D  E« 

H,  H,  a  verge  and  hammer. 

I,  I,  bell  and  carriage. 

K,  K,  two  springs,  represent  the  alarm  set  going  by 
the  lines  being  burnt,  cut,  or  let  go. 

L,  L,  two  springs,  representing  the  alarum  set  or 
stopped  by  the  lines  being  fast. 

M,M,  M,M,  M,M,  rivets,  to  fix  a  front  plate  to  inclose 
J8  B,  C  C,  D,  E,  part  of  FF,  G,  KK,  LL. 

N  N  N  N  N  N,  a  wheel  crank,  for  conducting  the  wire 
er  line. 

P  P,  a  centre  lever,  to  be  applied  to  doors  or  win- 
dows, as  occasion  may  require. 

Q,  Q,  Q,,  three-jointed  cutters,  to  cut  line  to  be  affixed 
to  doors  or  windows,  which,  on  being  forced  or  opened, 
^ut  the  lines  communicating  with  the  springs  K,  K,  or 
J^^L,  and  let  off  the  alarm. 

R,  R,  R  r,  R  r,  spring  catches,  to  be  affixed  to  win* 
4ow-^butters,  which  on  being  moved  let  go  the  line  or 
wire,  and  set  the  alarum  going. 

S,  S,  sliding  (^utters  for  doors,  which  cut  the  line  on 
ih^  doors  being  opened,  and  let  off  the  alarum. 

T,  T, 
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T,  T,  T,  T,  T,  pulley  wheels,  to  conduct  wire  or  line« 
fipm  the  ^rings  K  K,  L  L,  to  the  various  points  of 
the  alarum. 

U,  U,  rings  affixed  to  the  spring  catches  R,  R. 

V,  V,  on  the  left  hand  of  the  drawing,  represent  the 
lines  cut  and  slackened,  and  by  that  means  the  alarum 
set  going.  V,  V,  on  the  right  band,  represent  the  lines 
as  set  or  fixed  in  spring  catches. 

WW,  the  sliding  cutter  (as  letter  S),  as  affixed  to 
doors ;  one  on  the  left  represents  the  line  cut,  the  alarum 
going  ;  the  one  on  the  right  the  line  fixed  to  the  alarum, 
and  uncut. 

Xj  X,  X,  X,  X,  eyes,  fixed  in  shutters  to  receive  a  pin, 
as  letter  Y. 

Y,  Y,  Y,  pins  to  "slip  into  eyps,  as  represented  by  let- 
terX,  to  which  is  connected  a  line  communicating  to  the 
catch  or  letters  R,  R. 

.  From.  K  K,  L,  L,  are  trained  wires,  and  $i  prepared 
line  to  communicate,  as  occasion  may  require,  to  wbfkt- 
vCve^  rqom  pr  office  a  fire  may  be  likely  to  commence  in ; 
and  on  the  Une  being  burnt  asunder,  the  alarum  is  im- 
.mediately  set. going,  as  represented  by  KK.  And  to 
prevent  burglaries,  the  line  from  the  spring  in  the  alarum 
is  trained  to  doors,  windows,  and  shutters,  as  above  re- 
presented ;  so  on  their  being  opened  or  moved,  as  at  V, 
on  the  left  ]nis^nd  of  the  drawing,  the  alarum  must  inevi^ 
tably  go  off*  . 

Z,  the  section  of  the  spring  catch  R  r,  R  r. 

And  this  I  do  declare  to  be  the  specification  of  my  said 
invention,  in  pursuance  of  the  proviso  contained  in  the 
.^id  patent.    In  witness  whereof,  &c. 
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A4:eduni  of  some  JSxperiments  and  Ohsei'vatitm  on  the  con^ 
stituent  Parts  of  certain  astrmgent  Vegetublesy  and  on 
their  Operations  in  Tanning. 

(Concluded  from  Page  123.) 

JII-  Ejrperiments,  arid  Observations  on  Catechu  or  Terra 

Japonica. 

jL  he  extract  called  catechu  is  said  to. be  obtained  from 
the  wood  of  a  species  of  the  Mimosa*,  which  is  found 
abundantly  in  India,  by  decoction  ajid  subsequent  evapo- 
ration. 

There  are  two  kinds  of  this  extract ;  one  is  sent  from 
Bombay,  the  other  from  Bengal ;  and  they  differ  from 
each  other  more  in  their  external  appearance  than  in  their 
chemical  composition.  The  extract  from  Bombay  is  of 
an  uniform  texture,  and  of  a  red-btown  tint,  its  specific 
gravity  being  generally  about  1.39*  The,  extract  from 
Bengal  is  more  friable,  and  less  (consistent ;  its  colour 
is  like  that  of  chocolate  externally,  but,  when  broken,  '\t$ 
fracture  presents  streaks  of  chocolate  and  of  red -brown. 
Its  specific  gravity  is  about  1.28.  Their  tastes  are  pre- 
cisely similar,  being  astringent,  but  leaving  in  the  mouth 
a  sensation  of  sweetness.  They  do  not  deliquesce,  or  ap- 
parently change,  by  exposure  to  the  air. 

The  discovery  of  the  tanning  powers  of  catechu,  is 
qwing  to  the  President  of  the  Royal  Society,  who,  con- 
|[:Iuding  from  its  sensible  properties  that  it  contained  tan- 
nin, furnished  me,  in  December,  1801,  with  a  quantity 
for  chemical  examinatiop. 

In  my  first  experiments,  I  found  that  the  solutions  of 
cratechu  copiously  precipitated    gelatine,   and    speedily 

*  See  Kerr.    Medical  Observations,  toLV.  p.  155. 
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tanned  skin  ;  and,  in  consequence,  I  b^an  a  particular 
investigation  of  their  properties. 

The  strongest  infusions  and  decoctions  of  the  two  dif- 
ferent kinds  of  catechu  db  not  sensibly  differ  in  their  na- 
ture  or  in  their  composition.  Their  colour  is  deep  red- 
brown,  and  they  communicate  this  tinge  to  paper ;  thej 
slightly  redden  litmus-paper  ;  their  taste  is  highly  astrin- 
gent, and  they  have  no  perceptible  smell. 

The  strongest  infusions  that  I  could  obtain  from  the 
two  kinds  of  catechu,  at  48®  Fahrenheit,  were  of  the  same 
specific  gravit)^,  1.057.  But,  by  long  decoction,  I  pro- 
cured solutions  of  1.102,  which  gave,  by  evaporation, 
more  than  i  of  their  weight  of  solid  matter. 

Five  hundred  grains  of  the  strongest  infiision  of  catechu 
from  Bombay,  furnished  only  41  grains  of  solid  matter; 
which,  from  analysis,  appeared  to  consist  of  34  grains  of 
tannia,  or  matter  precipitable  by  gelatine,  and  7  grains 
that  were  chiefly  a  peculiar  extractive  matter,  the  pro- 
perties  of  which  will  be  hereafter  described.  The  quan- 
tity of  solid  matter  given  by  the  strongest  infusion  of  the 
Bengal  catechu,  was  the  same,  and  there  was  no  sensible 
difference  in  its  composition.  Portions  of  these  solid 
matters,  when  incinerated,  left  a  residuum,  which  seemed 
to  be  calcareous ;  but  it  was  too  small  in  quantity  to  be 
accurately  examined,  and  it  could  not  have  amounted  to 
more  than  ^^  of  their  original  weights. 

The  strongest  infusions  of  catechu  acted  upon  the  acids 
and  pure  alkalis  in  a  manner  analogous  to  the  infurion  of 
galls.  With  the  concentrated  sulphuric  and  muriatic 
acids,  Ihcy  gave  dense  light  fawn-coloured  precipitates. 
With  strong  nitrous  acid  they  effervesced  ;  and  lost  their 
power  of  precipitating  the  solutions  of  isinglass,  and  the 
salts  of  iron.     The  pure  alkalis  ent^ed  into  union  with 

their 


Parts  of  certain  astringent  Vegetables f  i/sC,         187 

tlieir  tannin,  so  as  to  prevent  it  from  being  acted  ngon 
by  gelatine. 

When  the  solutions  of  lime,  of  $trontia,  or  of  barytes, 
were  poured  into  the  infusions,  copious  precipitates,;  of  a 
shade  of  light  brown,  were  formed  ;  and  the  residual  fluid 
assumed  a  paler  tint  of  red,  and  was  found  to  have  lost  its 
power  of  precipitating  gelatine^ 

After  lime  had  been  boiled  for  some  time  with  a  por« 
tion  of  the  infusion,  it  assumed  a  dull  red  colour.  The 
liquor  that  passed  from  it  through  the  filtre  had  only  a 
faint  tint  of  red,  did  not  act  upon  gelatine,  and  seemed 
to  contain  only  a  very  sniall  portion  of  vegetable  matter. 
Pure  magnesia,  when  heated  with  the  infusion,  acted 
upon  it  in  an  analogous  manner  ;  the  magnesia  became 
light  red,  and  the  residual  fluid  had  only  a  very  dight 
tinge  of  that  colour.  With  carbonate  of  magnesia,  the 
infusion  became  deeper  in  colour,  and  lost  its  power  oi 
precipitating  gelatine ;  though  it  still  gave,  with  oxjrge* 
nated  sulphate  of  iron,  a  light  olive  precipitate. 

The  carbonates  of  potash,  of  soda,  and  of  ammonia, 
in  their  concentrated  solutions,  produced  only  a  slight 
degree  of  turbidness  in  the  infusion  of  catechu :  they 
communicated  to  them  a  darker  colour,  and  deprived 
them  of  the'  power  of  acting  upon  gelatine  ;  though  this 
power  was  restored  by  the  addition  of  an  acid. 

After  the  mixture  of  the  solutions  of  carbonate  of  pot- 
ash and  the  infusions  had  been  exposed  to  the  atmosphere 
for  some  hours,  a  brown  crust  was  found  to  have  formed 
upon  its  surface,  and  a  slight  precipitation  had  taken 
place. 

The  salts  of  alumine  precipitated  the  infusions,  but  les^ 
copiously  than  they  precipitate  the  infusion  of  galls.  A 
similar  effect  was  produced  by  nitrate  of  potash,  sulphate 
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of  magnesia,  prussiate  of  potash,  and  many  other  m 
salts. 

Tlie  nitrate  or  acietite  6f  lead,  in  concentrated  soli 
V^hen  poured  into  the  infusion,  produced  in  it  a  < 
light  brown  precipitate,  which  gave  to  the  fluid  a 
tinous  appearance.  After  this  effect,  there  was  no 
acid  found  in  it ;  and  both  the  tannin  and  the  extra 
tnatter  seemed  to  have  been  carried  down  in  union  \^ 
portion  of  the  metallic  salt. 

The  solution  of  muriate  of  tin  acted  upon  the  iuf 
tX  catechu  in  a  manner  similar  to  that  in  which  it 
upon  the  infusion  of  galfe. 

The  least  oxygenated  sulphate  of  iron  producer 
change  in  the  infusion.  With  the  moirt  oxygenated 
-phate  it  gave  a  dense  black  precipitate,  which,  wter 
fused  upon  paper,  appeared  rather  more  inclined  to  < 
than  the  precipitate  from  galls. 

The  infusions  were  precipitated  by  the  solutron  o; 
bumen^ 

The  precipitates  by  gelatitie  had  all  a  pale  tint  of 
brown,  which  became  deeper  when  they  were  exp 
to  the  air.  The  compound  of  gelatine  and  the  tai 
of  the  strongest  infusions  of  catechu  appeared,  by  esti 
tion  of  the  quantity  of  isinglass  in  the  solutions  used 
their  precipitation,  to  consist  of  about  41  parts  of  tan 
and  59  of  gelatine. 

Of  two  pieces  of  calf-skin  which  weighed,  when  ( 
132  grains  each,  and  which  had  been  prepared  fori 
hing,  one  was  immersed  in  a  large  quantity  of  the  n 
sion  of  catechu  from  Bengal,  and  the  other  in  an  ec 
portion  -ai  the  infusion  of  that  from  Bombay.  In  less  t 
a  month  they  were  found  converted  into  leather.  W 
freed  from  m6istute,  by  long  exposure  in  the  sunshi 
ihey  were  weighed.     The  iirst  piece  bad  gained  about 

graii 
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grains ;  and  the  second  piece  35^  gifains.  The  leather* 
tvas  of  a  n)uch-  deeper  colour  than  that  tanned  with  galls, 
and  on  the  upper  surface  was  red-brown.  It  was  not 
acted  on  by  hot  or  cold  water  ;  and  its  apparent  strength 
W2^  the  same  as  that  of  similar  leather  tanned  in  the  usual 
manner. 

In  examining  the  remainder  of  the  infusions  of  catechu, 
in  which  skin  had  been  converted  into  leather/  I  found  in 
them  much  less  extractive  matter  than  I  had  reason  to  ex- 
pect, from  the  comparative  analysis  of  equal  portions  of 
the  unaltered  infusions  made  by  solutions  of  gelatine.    At 

> 

first  I  was  inclined  to  suppose  that  the  deficiency  aroso^ 
from  the  action  of  the  atmosphere  upon  the  extractive 
matter,  by  which  a  part  of  it  was  rendered  insoluble. 
But,  on  considering  that  there  had  been  very  little  pre- 
cipitation in  the  process,  I  was  led  to  adopt  the  suppo* 
sition,  that  it  had  entered  into  union  With  the  skin  at  the 
same  time  with  the  tannin  ;  and  this  supposition  was  con« 
firmed  bv  new  experiments. 

Both  kinds  of  catechu  are  almost  wholly  soluble  in 
large  quantities  of  water  ;  and,  to  form  a  complete  solu- 
tion, about  18  ounces  of  water,  at  52**,  are  required  to 
1 00  grains  of  extract.  The  residuum  seldom  amounts  to 
•j'^  of  the  original  weight  of  the  catechu ;  and  in  most 
cases  it  is  found  to  consist  chiefly  of^calcareous  and 
aluminous  earths,  and  of  fine  sand,  which,  by  accident 
or  design,  had  probably  been  mixed  With  the  primitive 
infusion  at  the  time  of  its  evaporation. 

A  considerable  portion  of  both  kinds  of  catechu  is  so- 
Juble  in  alcohol ;  but  after  the  action  of  alcohol  upon  it, 
a  substance  remains,  of  a  gelatinous  appearance,  and  a 
light-brown  colour,  which  is  soluble  in  water,  and  is  ana- 
logous in  itjs  properties  to  gum  or  mucilage.  ^ 

The 
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The  peculiar  extractive  matter  in  the  catechu,  k 
less  soluble  in  water  than  the  tanning  priacipJc 
itrhen  a  small  quantity  of  water  is  used  to  a  large  qi 
of  catechu^  the  quantity  of  tannin  taken  up,  as  a 
from  the  nature  of  the  strongest  infusion,  is  very 
greater  than  that  of  the  extractive  matter. 

The  extractive  matter  is  much  more  soluble  in 
water  than  in  cold  water  ;  and  when  saturated  so 
of  catechu  are  made  in  boiling  water,  a  consic 
quantity  of  extractive  matter,  in  its  pure  state,  falli 
as  the  liquor  becomes  cooL 

The  peculiar  extractive  matter  of  the  catechu  n 
likewise  obtained,  by  repeatedly  lixiviating  the  ca 
iphen  in  fine  powder,  till  the  fluids  obtained  cease  1 
cipitate  gelatine  ;  the  residual  solid  will  then  be  fo 
be  the  substance  in  question. 

The  pure  extractive  matter,  whether  procured  fn 
Bombay  or  Bengal  catechu,  is  pale,  with  a  faint  ti 
red-brown.  It  has  no  perceptible  smell ;  its  taste  is  d 
ftstringent ;  but  it  leaves  in  the  mouth,  for  some  ti 
sensation  of  sweetness,  stronger  than  that  given  I 
catechu  itself. 

Its  solution  in  water  is  at  first  yellow»brown ; 
gains  a  tint  of  red  by  exposure  to  the  air.     Its  soiul 
alcohol  does  not  materially  change  colour  in  the 
sphere ;  and  it  is  of  an*  uniform  dull  brown. 

The  extractive  matter,  whether  solid  or  in  soi 
was  not  found  to  produce  any  change  of  colour  up* 
getable  blues. 

It  Became  of  a  brighter  colour  by  the  action  of  l 
kalis ;  but  it  was  not  precipitated  frpm  its  solution  i 
ter  by  thesejbodies,  nor  by  the  alkafine  earths. 

The  aqueous  solution  of  it,  when  mixed  with  sol 
of  nitrate  of  alumine  and  of  muriate  of  tin,  became  i 
ly  turbid. 
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To  nitrate  of  lead  it  gave  a  dense  light-brown  preci* 
pitate. 

It  was  not  perceptibly  acted  upon  by  solution  of  ge- 
latine ;  but  when  solution  of  sulphate  of  aUamine  was 
added  to  the  mixture  of  the  two  fluids,  a  considerable 
quantity  of  solid  matter,  of  a  light-brown  colour,  was  im- 
mediately deposited. 

To  the  solution  of  oxygenated  sulphate  of  iron  it  com- 
municated a  fine  grass -green  tint;  and  a  green  preci- 
pitate was  deposited,  which  became  black  by  exposure 
to  the  air. 

It  was  not  precipitated  by  the  mineral  acids. 

Linen,  by  being  boiled  in  the  strongest  solution  of  the 
extractive  matter,  acquired  a  light  red>brown  tint.  The 
liquor  became  almost  colourless ;  and,  after  this,  pro- 
duced very  little  change  in  the  solution  of  oxygenated 
sulphate  of  iron. 

Raw  skin,  prepared  for  tanning  by  being  immersed 
in  the  stroiig  solution,  soon  acquired  the  same  kind  of 
tint  as  tlie  linen.  It  united  itself  to  a  part  of  the  extrac- 
tive matter ;  but  it  was  not  rendeired  by  it  insoluble  in 
boiling  water. 

The  solid  extractive  matter  when  exposed  to  heat  sof- 
tened, and  became  darker  in  its  colour,  but  did  not  enter 
into  fusion.  At  a  temperature  below  that  of  ignition,  it 
was  decompounded.  The  volatile  products  of  its  decom- 
position were,  carbonic  acid,  hydrocarbonate,  and  water 
holdins:  in  solution  acetous  acid  and  a  little  unaltered  ex- 
tractive  matter.  There  remained  a  light  and  very  porous 
charcoal. 

Id  considering  the  manner  in  which  the  catechu  is  pre- 
pared, it  would  be  reasonable  to  conclude,  that  different 
specimens  of  that  substance  must  ditfer  in  some  measure 
in  their  composition,  even  in  their  pure  states ;  and,  for 

the 


192    Experiments  and  Obser'vatims  ati.  the  constituent 

the  purposes  of  conimerce,  they  are  often  adulterat 
a  considerable  extent  with  sand  and  earthy  matter  * 

In  attempting  to  estimate  the  composition  of  the  j 
catecbuy  I  selected  pieces  from  different  specimens, 
which  I  was  supplied  by  the  president,  and  reduced 
together  into  powder  ;    mixing,    however,    only 
pieces  which  were  from  catechu  of  the  same  kind. 

Two  hundred  grains  of  the  powder,  procured  ii 
way,  froiH  the  catechu  of  Bombay,  afforded  by  anil 

G 

Tannin •     •     ] 

Peculiar  extractive  matter 

Mucilage      »    • .     •     • 

Residual  matter,  chiefly  sand  and  calcarepus  earth 

The  powder  of  the  Bengal  catechu  g^'Ve^  by  si 
methods  of  analysis,  in  200  grains, 

G] 

Tannin 

Peculiar  extractive  matter . 

Mucilage  •.•*.•..••««• 

Residual  matter,  sand,  with  a  small  quantity  of 

calcareous  and  aluminous  earths  «    «     •     « 

In  examining  those  parts  of  the  cateeha  from  B* 
which  were  differently  coloured,  I  found  the  largest 
portion  of  tannin  in  the  darkest  part  of  the  substi 
and  most  extractive  matter  in  the  lightest  part, 
probable  that  the  inequality  of  composition  in  this 
chu  is  owing  to  its  being  evaporated  and  formed  wi 
much  agitation ;  in  consequence  of  which,  the  constjj 

*  One  8|)ectinep  that  I  examined,  of  the  terra  japonica  of  conn 
fttmished,  by  incineFatton,  one-fifth  of  liwd  antl  earthy  mattc) 
another  specixneD,  pearly  oxte-fuLth. 
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parts  of  it  that  are  least  solulte,  being  first  precipitated, 
appear  in  some  measure  distinct  (torn  the  more  soluble 
parts,  whicli  assume  the  solid  form  at  a  later  period  of  the 
.  process. 

from  the  observations  of  Mr.  Kerjr  *,  it  would  appear 
that  the  pale  catechu  is  that  most  sought  after  in  India  ; 
|Lnd  it  is  evidently  that  which  contains  most  extractive 
matter.  The  extractive  matter  seems  to  be  the  subst^ice 
that  gives  to  the  catechu  the  peculiar  sweetness  of  taste 
which  follows  the  impi'ession  of  astringency  ;  jand  it  is 
probably  this  sweetness  of  taste  which  renders  it  so  agree- 
iable  to  the  Hiadoos,  far, the  purpose  of  chewing  with' 
the  beetle-nut, 

JV,  Experiments  a)id  Observations  on  the  astringent  Infu^* 
wns  of  Barks y  and  other  Vegetable  Productions, 

The  barks  that  I  examined  were  furnished  me  by'  my' 
friend  Samuel  Purkis,  Esq,  of  Brentford  ;  they  had  been' 
collected  in  the  proper  season,  and  preserved  with  care. 

In  making  the  infusions,  I  employed  the  barks  in  coarse 
powder  ;  and,  to  expedite  tlie  solution,  a  heat  oi  from 
100  to  120*  Fahrenheit  was  applied. 

The  strongest  infusions  of  the  barks  of  the  oak,  of  the. 
Leicester  willow,  and  of  the  Spanish  chesnut,  were  nearly 
of  the  same  six^cific  gravity,  1.05.  Their  tastes  were:' 
alike,  and  strongly  astringent ;  they  all  re<ldonecl  litmus-* 
paper;  the  infusion  of  the  Spanish  chesnut-bark  produ- 
cing the  highest  tint,  and  that  of  the  Leicester  willow*' 
bark  the  feeblest  tint,  ; 

Two  bcindred  grairis  of  e^ch  of  the  infusions  were  i»ttb-. 
ixiitted  to  evaporation  ;  apd  in  this  process  the  in&ision  of 
the  oak-bark  furnishecj  ^7  grains  of  solid  matter ;  that  of  > 
the  Leicester  willow  about  l^Bf  grains^  and  that  of  tho' 
Spsmish  chesnut  nearly  an  e^jual  qudntity. 

•  Medical  Observations,  vol.  V.  page  155. 
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The  tatinin;given  |)y  these  solid  matters  \ras,  in 
^om  the  oak-b^rk  infusion,  14  grains^  in  that  from 
willow-bark  infusioi)  14^  grains;  and  \n  that  from 
Spani^  chesnut-b^rk  infusions  13  grains. 

The  iresidua^  si^bstances  of  the  infusions  of  the  Span 
^hcsnut-bark,  ^nd  of  the  oak-bark ,  slightly  reddened  j 
ipus-paper,  ^nd  ppepipitated  tlie  spjutipns  of  tip  of  a  fai 
colour,  and  those  of  iron  black.  The  residual  mattef 
the  infusion  of  the  willqw^baf  k  did  not  perceptibly  cban< 
the  cojour  of  litmus  ;  but  it  precipitated  thp  salts  of  lie 
of  an  olive  colQur>  and  rendered  turbid  the  solution  < 

oitrate  of  alumine. 

t.  .  «  .  _ 

The  solid  naatters  produped  by  the^v^poratiqii  of  th< 
infusions  gavp,  by  inqineration,  only  a  very  sinall  quan- 
tity  of  ashes,  which  could  not  have  been  more  than  ttzj 
of  tlieir  original  weights.-  These  ashes  chiefly  eonsistec| 
of  calcaveous  ^arth  and  alkaji ;  and  the  quantity  was 
greatest  from  the  infusion  of  chesnut-bark. 

The  infusions  were  acie^d  on  by  the  acids  and  the  pur^ 
alkalis  in  a  nianner  very  similar  (o  the  iuftision  of  galls^ 
With  th^  solutions  of  carbonated  alkalis  they  gave  deosQ 
^wn-colqiired  precipitates.  They  were  copiousjy  pits 
cipitatQ4  hy  th^  solutiqns  of  lime,  of  strontia,  and  of 
baryt€»| ;  i^qd,  hy  lime-watei^  in  excess,  tbf^  infusions  of 
pak  and  of  chesnut  bark  seemed  to  be  deprived  of  the 
whole  of  the  vegetable  matter  they  b^ld  in  sphition. 

By  t^^ing  boiled  for  some  time  with  alumine,  lime,  ancj 
inagnp^i^,  ^y  became  almost  colourless,  and  lost  their 
power  of  acting  upon  gejatine  and  th^  salt^  of  iron. 
After  beine  heated  with  carbonate  of  lim^  and  carbonate 
df  magnesia,  they  w«r«r  found  deeper  coloured  Uu^n  h^lore ; 
and  though  thc^  had  lost  their  power  pf  acting  on  ffeia. 
tioe,  they  still  gave  dense  olive-colour^  precipitates) 
ijvith  thcjgalts  of  iron.  * 

In 
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•        ••    »  •      ,   . 

In  all  these  cases  the  earths  gaini^  £io^  of  brown /inord 
br  less  intense. 

When  the  compound  of  the  astringent  principles  of  the 
infusion  of  bak-bark  with  limc^  ptoeuried  by  means  of 
lime-water,  was  acted  on  by  sulphuric  a^ld,  a  solution 
was  obtained,  which  precipitated  gelatin^^  and  contained 
a  portion  of  the  vegetable  principli^s,  atid  a  certain  quan* 
tity  6(  sulphate  of  lime ;  a  solid  fawn-coleured  mattet 
Iras  likewise  forttied,  which  appeared  to  bje  sulphate  of^ 
lime,  united  to  a  little  tabnin  and  extractive  matter  *. 

The  solutions  wei'e  copibusly  precipitated  ^y  solutiod 
bf  albumen, 

I  '  . 

The  precipitates  they  gave  with  gelatine  were  similar 
in  their  appearance  ;  th<eir  colour  at  first  was  a  li^ht  tinge 
bf  btown^  biik  they  became  very  dark  by  expbsure  to  the 
air.  Theii'  bompdsition  Was  very  nearly  similar^  and^ 
judging  from  the  experiments  on  the  quantity  of  gc||atirle 
emplbyed  in  fdrming  them^  the  cdm pound  of  tannin  and 
gelatine  from  the  strongest  infusion  of  oak-bark,  le^m% 
io  consist  in  the  ioo  parts,  df  ;^9  parts  of  gelatine  khd  4^ 
bf  tannin ;  that  from  the  infusion  of  Leicester  willow- 
bark,  bf  57  parts  of  l^elatine  and  43  of  tannin  j  and  that 
from  the  infusion  of  Spanish  chesnut-barK^  of  61  part^  of 
gelatine  and  39  of  tailriin. 

Two  pieces  of  calf-skih,  which  weighed  when  dry  180. 
{grains  each,  were  tanned  ;  one  ill  the  stt^ongest  infusion 
bf  Leicester  wiliow-barl^,  and  the  othei^  in  the  ttronge|| 

^  M.  Merat  Guillol  propoaes  a  ttifetligd  of  procuring  pure  ttmninL 
(published  in  th«  l6tfti  vol.  of  the  first  leriei  of  ihii  work»  p»  9g^t\ 
ivbich  coniitf tt  in  precipitating  a  solu^ipo  af  tiui  by  lime-water^  au4 
decoRiposlni;  it  by  nitric  or.  nivriatic  acids  The  sohition  of  the  solid 
hiatter  obtained  in  this  v/iy  in  alcoliol*  h^  bonsiders  at  a  solution  of 
pore  tartnin ;  but,  frohi  ih6  experiments  abort  mentroncJ^  it  appears 
that  it  tniist  contain,  besides  tannini  some  of  the  fx.tractive  matter  of 
ihk  bark;  and  it  ma^  likewise  contain  saline  ttiatttfr  ^ 

<2q  2  litf oiipti 


196    Expei'inienis  and  Observations  on  the  constituent 

infusion  of  oak-bark«  The  proce»  was  completed,  in 
both  instances,  in  less  than  a  fortnight  y  when  the  weight 
of  the  leather  formed  by  the  tannin  of  the  Leicester 
willow-bark  was  found  equal  to  161  grains  ;  and  that  of 
the  leather  fonned  by  the  infusion  of  oak-bark  was  equal 
to  164  grains. 

When  pieces  of  skin  were  suffered  to  remain  in  smalt 
quantities  of  the  infusions  of  the  oak- bark,  and  of  the 
Leicester  willow-bark,  till  tliey  were  exhausted  of  their 
tanning  principle,  it' was  found,  that  though  the  residual 
liquors  gave  olive-coloured  precipitates  with  the  solutions 
of  sulphate  of  iron,  yet  they  were  scarcely  rendered  turbid 
by  solutions  of  muriate  of  tin  ;  and  there  is  every  reason 
to  suppose  that  a  portion  of  their  extractive  matter  had 
been  taken  up  with  the  tannin  by  the  skin, 

I  attempted  in  different  modes'  to  obtain  uncombine J 
gallic  acid  from  the  solid  matter  produced  by  the  evapo- 
ration of  the  barks,  but  without  success.  When  portions- 
of  this  solid  matter  were  expcteed  to  the  degree  of  heat 
that  is  required  for  the  production  of  gallic  acid  from 
Aleppo  galls,  no  crystals  were  formed ;  and  the  fluid  tliat 
came  over  gave  only  a  brown  colour  to  the  solution  of 
salts  of  iron,  and  Was  found  to  contain  m^uch  acetous  acid 
and  empyreumatic  oil. 

When  pure  water  was  made  to  act,  in  successive  por- 
tions, upon  oak-bark  in  coarse  powder,  till  all  its  soluble 
parts  were  taken  up,  the  quantities  of  liquor  last  obtained, 
tliougb  they  did  not  act  much  u}^on  solution  of  gelatine, 
or  perceptibly  redden  litmus-paper,  produced  a  dense 
black  with  the  solution  of  sulphate  of  iron :  by  evapora- 
tion  they  furnished  a  brown  matter,  of  which  a  part  was 
tendered  insoluble  in  water  by  the  action  of  the  atmos- 
pliere ;  and  the  part  soluble  in  water  was  not  in  any 
degree  taken  up  by '  sulphuric  ether  3  so  that  if  it  con- 
tained 
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tained  gallic  acid,  it  was  in  a  state  of  intimate  unioii  with 
extractive  matter^ 

'f'wO  pieces  of  calf*skin,  which  weighed  when  dry  94 
grains  each,  were  slowly  tanned ;  one  by  being  exposed 
to  a  weak  infusion  of  the  Leicester  willow-bark,  and  the 
other  by  being  acted  upon  by  a  weak  infusion  of  oak- 
bark.  The  process  was  completed  in  abqut  three  months  ; 
.tod  it  was  found,  that  one  piece  of  stin  had  gained  in 
height  14  grains,  and  the  other  piece  about  16  2  grains. 
This  ihci'ease  is  proportionally  much  less  than  that  which 
took  place  in  the  experiment  on  the  process  of  quick  tan- 
ning. The  colour  of  the  pieces  of  leather  was  deeper 
than  that  of  the  pieces  which  had  been  quickly  tanned ; 
arid  to  judge,  from  the  properties  of  the  residual  liquors, 
more  of*  the  extractive  matters  of  the  barks  had  been 
combined  with  them^ 

The  exjieriments  of  Mr,  Biggin  *  have  sho\tn,  that  si-^ 
milar  barks,  when  taken  from  trees  at  diflferent  seasons, 
differ  as  to  the  quantities  of  tannin  they  contain  :  and  I 
have  observed,  that  the  proportions  of  the  astringent 
principles  in  barks  vary  considerably  according  as  their 
age  and  size  are  different ;  besides,  these  proportions  ar« 
often  influenced  by  accidental  circumstances,  so  that  it 
is  extremely  difficult  to  ascertain  their  distinct  I'clations 
to  each  other. 

In  every  astringent  bark,  the  interior  white  bark  (that 
is,  the  part  next  to  the  alburnum)  contains  the  largest 
quantity  of  tannin.  The  proportion  of  extractive  matter 
is  generally  greatest  in  the  middle  or  coloured  part :  but 
the  epidermis  seldom  furnishes  either  tannin  or  extractive" 
matter,' 

The  white  cortical  layers  are  comparatively  most 
abundant  in  young  trees  ;  and  hencfe  their  barks  contain, 

«*  Published  in  the  12lh  vol.  of  ilije  fifst  series  of  this  work>  p.  25.  - 
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in  the  saiM  weight,  a  larger  proportion  of  tannin  thaii 
the  barks  of  old  trees.  In  barks  of  the  sdtne  kind,  but  of 
different  ages,  which  have  bceii  cut  at  the  same  season^ 
the  similair  parts  contain  always  verj  neatly  the  sam^ 
quantities  of  astringent  principles^  and  the  interior  layers 
affoi'd  about  equal  portions  of  tannin. 

An  ounce  of  the  white  cortical  layers  df  old  oak-bark 
furnished,  by  Uxiviation  aiid  subsequent  evaporation,  108 
grains  of  solid  matter  ;  and  of  this  72  grains  were  tannin: 
An  equal  quantity  of  the  white  cortical  layers  of  youn^ 
oak  produced  1 1 1  grains  of  solid  matter,  of  itrhich  77 
were  precipitated  by  gelatine. 

An  ounce  of  the  interior  part  df  the  betk  df  the  Spa- 
nish chesnut,  gave  89  grains  of  solid  matter,  contaii^  6$ 
grains  of  tannin. 

The  same  quantity  of  the  same  pait  of  the  bark  of  the} 
Leicester  willow,  produced  1 17  grains,  of  whicjb  79  were 
tannin. 

An  ounce  of  the  coloured  or  external  covtical  layers 
from  the  oak,  produced  43  grains  of  solid  matter,  of 
f^Fhich  1 9  were  tannih. 

From  the  Spanish  chesnut,  41  graihj,  df  whldh  14  were^ 
tannin. 

And,  from  the  Leicester  willow,  34  grains,  of  which  I€ 
were  tannin. 

In'  attempting  to  ascertain  the  relative  quantities  o{ 
tannin  in  the  different  entire  barks,  I  selected  those  spe- 
cimens which  appeared  similar  with  regard  to  the  pro-* 
portions  of  the  external  and  internal  layere,  and  which 
were  about  the  average  thickness  of  the  barks  commonly 
used  in  tannin,  namely,  half  an  inch. 

Of  these  barks,  the  oak  produced,  in  the  quantity  of* 
an  ounce,  61  grains  of  matter  dissolved  by  water,  of 
which  29  grains  were  tannin. 
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The  Spanbh  ch^snut  53  grains,  of  which  21  were 
^nnin. 

And  the  Leicester  willqw  71  grains,  pf  which  3  a  were 
t9.;inin. 

The  proportions  of  these  quantities,  in  respect  to  the 
tanning  principle,  are  not  very  different  from  those  esti^^ 
mated  in  Mr.  Biggin*s  table  *. 

The  residual,  substances  obtained. in  the  different  ex- 
periments, differed  considerably  in  their  properties  ;  but 
pertain  pqrtions  of  them  were,  in  all  instances,  rendered 
inioluble  during  the  propess  of  evaporation.  The  resi^ 
du.nn  cf  the  chesnut  -  bark,  as  in  the  instance  of  the 
gtro^.:;e::t  liifu  Ion,  po'^sessed  slightly  acid  properties  ;  but 

more  than  three-fourths  cf  its  ,.  ::i/ht  consisted  of  extrac- 
• 

tive  matter.  All  the  residuums  ui  Golntloi:^  as  ia  th^' 
other  cases,  were  precipitated  by  muriate  of  tin  ;  aod» 
^fter  this  precipitation,  the  clear  fluids  acted  much  more 
feebly  than  before  on  the  salts  of  iron  ;  so  that  there  is* 
great  reason  for  believing,  that  the  power  of  astringent 
infusions  tq  precipitate  the  salts  of  iron  black,  or  darl^^ 
coloured,  depen4d  partly  upon  the  agency  of  the  extrao^ 
tive  matters  they  contain,  9s  well  as  upon  that  of  the 
tanning  principle  and  gallic  acid* 

In  pursuing  the  experiments  upon  the  different  astrin* 
gent  infusions,  I  examined  the  infusions  of  the  bark  of 
the  elm  and  of  the  common  willow.  These  infusions  were 
acted  on  by  reagents  in  a  manner  exactly  similar  to  the 
infusions  of  the  other  barks:  they  were  fMrecipitated  by 
the  acids,  by  solutions  of  the  alkaline  earths,  and  of  the 
carbonated  alkalis ;  and  they  formed,  with  the  caustic  al* 
kalis,  fluids  not.  precipitable  by  gelatine. 

An  ounce  of  the  bark  of  the  elm,  furnished  13  grains  of 
^nnin. 

*  published  in  th«  ISth  vol.  of  the  first  series  of  this  work,  p.  30. 
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The  same  quantity  of  the  bark  of  the  common  willoW| 
gave  11  grains. 

The  residual  matter  of  the  bark  of  the  elm,  contained 
^  a  considerable  portion  of  njucilage  ;  and  that  of  the  bark 
of  the  willow,  a  small  quantity  of  bitter  principle. 

The  strongest  infusions  of  the  sumachs  from  Sicily  and 
Malaga,  agree  with  the  infusions  of  barks  in  most  of  their 
properties ;  but  they  differ  from  all  the  other  astringent 
infusions  that  have  been  mentioned  in  one  respect,  they 
give  dense  precipitates  with  the  caustic  alkalis.  Mr. 
Proust  has  shown,  that  sumach  contains  abundance  of  suU 
phate  of  lime ;  and  it  is  probable  to  this  substance  that 
the  peculiar  effect  is  owing. 

From  an  ounce  of  Sicilian  sumach  I  obtained  1 65  grains 
of  matter  soluble  in  water,  and  of  tliis  matter  18  grains 
were  tannin. 

An  ounce  of  Malaga  sumach  produced  156  grains  of 
soluble  matter,  of  which  79  appeared  to  be  tannin. 

The  infusion  of  myrabolans  *  from  the  East  Indies  dif- 
fered from  the  other  astringent  infusions  chiefly  by  this 
circumstance,  that  it  effervesced  with  the  carbonated  al- 
kalis ;  and  It  gave  with  them  a  dense  precipitate,  that 
was  almost  immediately  redissolved.  After  the  tannin 
had  been  precipitated  from  it  by  gelatine,  it  strongly  red- 
dened litmus-paper,  and  gave  a  bright  black  with  the  so- 
lutions of  iron.  I  expected  to  be  able  to  procure  gallic 
acid,  by  distillation,  from  the  myrobalans :  biit  in  this  I 
was  mistaken;  they  furnished  only  a  pale  yellow  fluid, 
which  gave  merely  a  slight  olive  tinge  to  solution  of  sul- 
phate of  iron. 

Skin  was  speedily  tanned  in  the  infusion  of  the  Myro-' 
balans  ;  and  the  appearance  of  the  leather  was  similar  tq 
the  appearance  of  that  from  galls. 


<  r 


•  The  Myrabolans  used  in  these  experiments  are  the  fruit  of  iheTcr- 
minalia  Chcb.ila,    Kctz.  Oh.  Botan,  Fasc.  V.  p,  31. 
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'  The  strongest  infiiijions  of  the  teas  arp  very  similar  in 
ibeif  sige^ci^  ^po^  chemical  tests,  to  the  infusions  of 
catechu. 

•  An  oiiQic^  qf  Souphong  te;*  produced  48  grains  of 
tannin^ 

. .  The  game  <Jtiantity  ef  greeq  tea  gave  41  grains, 

-  Dr.  Maton  has  pbserved,  that  very  little  tannin  ia 
found  in  cinchons^,  or  in  tbe<)ther  barks  supposed  to  be 
possessed  of  febrifuge  properties.  My  experiments  tend 
to  confirm  the  observations,  Nor^e  of  the  infusions  of 
the  strongly  bitter  vegetable  substances  that  I  have  ex- 
amined give  ^ny  precipitate  to  gelatine.  And  the  infu- 
sions of  qufL$i;i^9  of  gentian,  of  hops,  and  of  chamomile, 
are  scarcely  affe(bted  by  muriate  of  tin  ;  so  that  they  iikct- 
wi»e  contain  yery  little  extractive  inaJkter. 

In  all  substances  possessed  of  the  astringent  taste  tber^ 
is  great  reason  to  snspect.the  presence  of  tannin  ;  it  even 
exists  ifi  substances  which  cpntain  sugar  and  vegetable 
acids.  I  have  found  it  in  abundance  in  the  juice  of  sloes  ^ 
and  my  friend  Mr,  Poole^  of  Stow^y,  ha3  detected  it  ii) 
i>ort-wine, 

V.  General  Ohservations, 

]VJr.  Proust  has  supposed,  in  his  paper  upon  tannin  and 
its  species  *,  that  there  exist  different  species  of  the  tan- 
nipg  principle,  possessed  of  different  properties,  and  dif- 
ferent powers  of  acting  upon  re-agents,  but  all  precipita- 
ble  by  gelatine.  This  opinion  is  sufficiently  conformable. 
to  the'  facts  generally  known  concerning  the  nature  of 
the  substances  which  are  produced  in  organised  matter'; 
but  it  ^cannot  be  considered  as  proved  till  the  tannin  in 
jdiff^re^it  vegetables  has  been  examined  in  its  pure  or  in- 

^  Published  in  the  1st.  vol.  of  the  second  series  of  thtsiVorfi,'pVl45J 
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there  is  no  evidence  which  ought  to  induce  us  to  suJ>pos^ 
that  it  loses  a  portion  of  oxygen  ;  and  the  effect  appear? 
to  be  owing  merely  to  the  separation  of  the  gelatine, 
from  the  small  quantity  of  albumen  with  which  it  was 
combined  in  the  organised  form  by  the  solvent  powers  erf 
water. 

The  different  qualities  of  leather  made  with  the  same 
kind  of  skin,  seem  to  depend  very  much  upon  the  dif- 
ferent quantities  of  extractive  matter  it  contains*  The 
leather  obtained  by  means  of  infusion  of  galls,  is  generally 
foim.d  harder,  and  more  liable  to  crack,  than  the  leather 
obtained  from  the  infusions  of  barks ;  and  in  all  eases  it 
contains  a  much  larger  pix>portion  of  tannin,  atid  a  smallei^ 
proportion  of  extractive  mattei*. 

When  skin  is  very  slowly  tanned  in  weak  soliitio^ns  of 
the  barks,  or  of  catechu,  it  combines  with  a  considerable 
proportion  of  extractive  matter ;  and  iti  these  citses^ 
though  the  increase  of  weight  of  the  skin  is  comparatively 
small,  yet  it  is  rendered  perfectly  insoluble  in  watel- ;  and 
is  found  soft,  and  at  the  satne  time  strong. 

The  satnirated  astringent  infusions  of  barks  contain 
much  less  extractive  matter,  m  proportion  to  their  tan* 
nin,  than  the  weak  infusions ;  and  When  skin  is  tjuickly 
%anned  in  them,  common  expmehce  fehows  that  it  pro- 
duces leather  less  durable  than  the  leather  slbwl/ 
formed. 

Besides,  in  the  case  of  quick  tanning  by  mekns  of  in- 
fusions of  barks,  a  quantity  of  vegetable  extractive  mat** 
ter  is  lost  to  the  manufacturer,  which  might  have  becR 
anade  to  enter  into  the  composition  of  his  leather.  These 
-observations  showj  that  there  is  some  foundation  for  tht 
vulgar  opinion  of  workmen,  tolicefning  whiit  is  tecbnir 
cally  called  the  feeding  of  leather  in  the  slow  method  df 

limning-, 


temnlng ;  an^*  though  the  pfocesf^es  of  the  ai?e  M«y  tut 
some  cases  be  protracted  for  an  unnocess^ry  length  of 
tfiloie,  5*fet  irt  gerteral  they  appear  to  have  arrived,  ih  con- 
sequence of  repeated  practical  experiments,  at  a  degree? 
of  pei'feetioH  which  cantiot  be  very  far  extended  bj^ 
means  t>f  ahy  elucidations  bf  theor;^  that  have  as  yet  hetot 
m^-de  khOWti*  • 

■  On  the  first  view  it  appears  Angular  that,  in  those  toJsiea 
of  tanning  wHefe  extractive  matter  foi^ms  a  certain  por- 
tion of  the  leather,  the  inct^aae  of  weight  is  less  thai* 
when  the  skin  is  combined  with  pttre  tannin  ;  but  tlie  fact 
is  easily  accounted  for,  when  we  consider  that  the  at- 
traction of  ^kiti  for  tartnin  must  be  probably  weakened  hf 
its  union  with  extractive  matter ;  and  whether  we  sup- 
pose tbat  thfe  tannin  and  extractive  matter  enter  together 
into  combination  With  the  matter  of  skin,  or  unite  witB 
separate  portions  of  it,  still,  iii  either  ease,  the  primary 
ittractioh  of  tannin  for  skin  must  be,  to  a  certain  extent, 
diminished. 

In  examifiing  astringent  vegetables  in  reUtioh  to  theii^ 
powers  of  tanning  skin,  it  is  necessary  to  take  into  ac* 
count  not  only  the  quantity  they  contain  of  the  substance 
precipitable  by  gelatine,  but  Hktewiise  the  qtiantity,  aind 
the  nature,  of  the  extractive  matter ;  arid,  in  cases  of 
comparison,  it  is  essential  to  employ  infusions  of  the  sam^ 
^degree  of  concentration. 

It  is  evident,  from  the  experiments  detailed  in  the  third 
section,  that  of  all  the  astringent  substances  which  have 
been  as  yet  examined,  catechu  is  that  which  contains  the 
largest  proportion  of  tannin  ;  and  in  supposing,  accord- 
to  the  common  estimation,  that  from  four  to  five  pounds 
of  common  oak>bark  are  required  to  produce  one  pound 
ef  leather,  it  appears,  from  the  various  synthetical  ex- 
periments. 
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jieriments,  that  about  half  a  pound  of  catecha  would  att^ 
8wer  the  same  purpose  ** 

Also,  allowing  for  the  difference  of  the  composition 
of  the  different  kinds  of  leather ^  it  appears,  from  the  ge« 
neral  detail  of  facts,  that  one  pound  of  catechu,  for  ther 
common  uses  of,  the  tanner,  would  be  nearly  equal  in 
value  to  2^  pounds  of  galls,  to  7^  pounds  of  the  bark  of 
the  Leicester  willow,  to  1 1  pounds  of  the  bark  of  the 
Spanish  chesnut,  to  13  pounds  of  the  bark  of  the  elm,  to 
21  pounds  of  the  bark  of  the  common  willow,  and  to  3 
pounds  of  sumach* 

Various  menstruums  have  been  proposed  for  the  pur^ 
pose  of  expediting .  and  improving  the  process  of  tan-« 
ning,  and  amongst  them  lime-water  and  the  solutions  of 
pearl-ash ;  but  as  these  two  substances  form  compounds 
vi'ixh  tannin  which  are  not  decomposable  by  gelatine ;  ii 
follows  that  their  effects  must  be  highly  pernicious ;  and 
there  is  very  little  reason  to  suppose,  that  any  bodies  will 
be  found  which,  at  the  same  time  that  they  increase  the 
solubility  of  tannin  in  water,  will  not  likewise  diminish 
its  attraction  for  skin. 

*  This  estimation  agrees  very  well  with  the  experiments  lately  made 
by  Mr.  Purkis,  upon  the  tanning  powers  of  Bombay  catechu  in  the 
processes  of  manufacture,  and  which  he  has  permitted  me  to  men- 
tion. Mr.Purkis  found,  by  the  results  of  different  accurate  cxpefT- 
ments,  that  one  pound  of  catechu  was  equivalent  to  se^'cn  or  eight  of 
oak-bark. 
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On  a  ntsf  Method  of  cultivating  %Deak  Arable  Lands, 
By  k.  HuKTER,  M.D.  F.R.S.  L.andE. 


From  GEORQlcAt  Essavjj. 


V. 


ARIOUS  are  the  methods  recommended  by  husband-f 
men  for  the  cropping  of  their  lands.  Some  employ  themrr 
selves  rationally  in  suiting  the  crops  to  the  nature  of  the 
soil,  while  others  follow  the  immemorial  custom  of  the 
village.  Farmers  in  general  agree  in  this,  that  a  fallow 
is  necessary  ;  but  they  differ  as  to  the  time  of  its  rotation. 
In  the  scheme  of  agriculture,  recommended  by  Virgil, 
there  is  no  change  of  species.  Wheat  and  fallow  sue- 
ceed  each  other,  Collumella  observes  the  same  thing. 
This  seems  to  have  been  th^  foundation  *  of  the  drill  and 
borse-hoeing  husbandry ;  a  scheme  pursued  with  indefa- 
tigable diligence  by  Mr,  Tull ;  but  it  requires  so  much 
nicety  and  attention,  that  I  apprehend  it  never  will  be 
brought  into  general  use.  The  principles,  however,  upon 
which  it  is  founded  ought  to  be  understood  by.  every  far- 
mer, as  they  will  enable  him  to  reason  properly  upon 
some  of  the  most  interesting  operations  of  agriculture, 
and  lead  him  insensibly  to  neatness  in  the  management  of 
his  farm.  I  do  not  mean  that  he  should  adopt  the  theory 
of  Mr.  TulL  I  would  have  him  only  reason  upon  his 
practice  in  regard  to  the  destruction  of  weeds,  and  the 
loosening  of  the  soil. 

Reflecting,  some  years  ago,  upon  the  old  and  new 
husbandry,  I  thought  that  a  system  might  be  formed  of 
a  mixed  nature,  that  would  comprehend  the  advantages 
of  both,  without  the  inconveniences  of  either.  I  was  the 
niore  desirous  of  reducing  my  reasoning  into  practice,  as 

the 


208        Method  of  cult^atixtg  ypeot  4rabte  Lands. 

the  plan  seemed  well  adapted  to  the  cultivation  of  weak 
arable  lands  that  lie  remote  from  manure, 

1  am  sensible  that,  by  the  introductioti  of  turnips' ^nd 
artificial  grasses,  thei^e  weak  land^  may  be  .cultivated  in 
the  most  profitable  manner ;  but  in  wide-extended  coun-* 
tries,  without  a  -hedge,  these  -improvements  cannot  easily^ 
be  introduced. 

It  will  be  almost  unnecessary  to;;  observe,  that  arable 
lands  have  ever  been  restof^  by  means  of  a  fallow,  which 
tlie  judicious  husbandman  makes  more  or  less  frequent  ia 
proportion  to  the  poverty  of  the^soil.  Upon  the  high 
Wolds  in  Yorkshire,  where  the  soil  is  poor  and  thin,  oats 
and  barley  are  principally  cultivated.  The  usual  bua^ 
iMuidry  in  open  field»iand  is  one  crop  and  a  fallow  ;  and 
jn  some  places,  where  thes^isa  gveater  poverty  of  soil, 
.they  ^re  content  with  a  single  crop,  .and  then  let  the  }an4 
orest  for  some  yeavs  to  recover  itself. 

These  appear  unsatisfactory  modes,  of  cultivation.  A 
(few  straggling  sheep,  that  browse  upon  the  &llows,  can- 
not restore  4o  the 'earth  what  the  weeds,  devowr.  Weedr 
•and  corn  Hve  upon  .the  ss^me  food.  To  protect. the  latter, 
•we  Qiu^t  destroy  the  former.  Wherever  abundance  of 
weeds  are  observed  upon  the  fallows,  we  may  prooouaee 
the  husbandry  of  the  district  to  be  feeble,  the  busbandn 
ignan  poor,  and  the  vents  low.  To  remedy  the  defective 
cultivation  of  weak  arable  lands,  I  have  adopted  the  foU 
lowing  system^  My  practice  fully  juistifies  the  xeeom^ 
vinendation.  >  ^    . 

Instead  of  having  the  lands  laid  out  in  broad  ridges,  I 
order  tbeih  to  be  made  only  nine  feet  wide.  When  the 
•seed-time  comes^  I'Sow  every  other  land  broad^cast,  and 
harrow  in  tbe<  grain  in  thejusual  manner,  TJie  interme- 
diate spkces,  which  I  call  the  fallow  lands^  are  ploughed 
^two/or  ihrqetimos^.at  proper  seasons,:  fatp  a; hght. plough 
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tirawn  by  one  horse,  in  order  to  make  a  clean  fallow  for 
the  succeeding  crop.  Upon  these  lands  the  seed  is  sowq 
as  before.  The  stubble  in  turn  becomes  the  fallow,  and 
is  treated  accordingly.  In  this  alternate  way  I  manage 
weak  arable  lands,  and  I  have  the  satisfaction  to  find  that 
very  little  manure  is  requited,  which  is  a  most  agreeable 
circumstance,  as  such  lands  are  generally  remote  from  a 
large  town.  I  dare  i^enture  to  say,  that  the  same  field; 
managed  in  this  alt^nate  way  for  a  few  years,  will  bo 
found  to  produce  one-third  part  more  profit  than  when 
cultivated  in  the  usual  matmer. 

Farmers  that  have  large  tracts  of  weak  arable  land,  and 
live  remote  from  dung,  will  find  this  mode  both  profit- 
able and  easy  of  application.  I  do  not  recommend  it 
where  the  lands  are  deep  and  rich,  or  within  a  reasonable 
distance  of  manure. 

To  account  for  the  advantages  of  this  culture,  we  need 
pnly  reflect  that  vegetables,  no  more  than  animals,  can 
subsist  long  .in  a  state  of  health  without  the  free  enjoy- 
ment of  air.  In  a  large  field,  wh^n  the  weather  is  cairn, 
the  air  remains  in  a  state  of  stagnation,  whereby  the  per^- 
spiration  of  the  plants  is  permitted  to  continue  too  long 
upon  the  ears  of  corn.  Hence  many  inconveniences  arise 
to  the  crop.  On  the  contrary,  in  the  alternate  hus- 
bandry, the  air  is  constantly  in  motion.  The  intermediate 
fallows  serve  as  funnels  to  carry  it  off,  and  along  with  it 
all  superfluous  moisture. 

In  consequence  of  this  freedom  of  air,  upon  which  I 
lay  a  great  stress,  the  ears  of  corn  are  always  observed  to 
be  well  fed,  and  the  stalks  firm  and  strong.  When  by 
severe  weather  the  corn  happens  to  be  lodged,  it  is 
thrown  upon  a  clean  fallow,  where  it  has  fto  chance  of 
being  bound  down  by  weeds.     It  is  consequently  i^oner 
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raised  W  the  carrent  of  air  which  is  constantly  passing 
along  the  fallows. 

It  is,  however,  the  particular  happiness  of  this  method 
of  cultivation,  that  the  corn  is  seldom  laid,  eveft  in  the 
most  stormy  weather. 

Turnips,  or,  when  the  soil  is  deep  and  sandy,  a  few 
carrots  or  potatoes  may  be  placed  upon  the  intermediate 
lands  :  but  I  have  always  found  it  best  to  keep  them  as 
perfect  fallows.  Every  thing  that  grows  takes  something 
irom  the  soil ;  and  as  our  land  is  supposed  to  he  weak, 
and  not  supported  with  much  manure,  we  ought  not  to 
suHcr  the  smallest  vegetable  to  take  root  upon  it. 

If  the  farmer  chooses  he  may  vary  his  crops  ;  but  I  am 
of  opinion,  and  I  speak  from  some  experience,  that  the 
same  grain  may  be  cultivated,  as  long  as  he  pleases,  upon 
lands  managed  in  the  manner  that  I  have  recommended. 
In  consequence  of  this  happy  dispositidn  of  the  soil,  every 
kind  of  grain  may  be  suited  to  the  land  most  proper  for 
it.  I  do  not  conBne  the  alternate  husbandry  to  oats,  bar- 
ley, and  rye.  I  have  tried  it  upon  good  wheat  land  ;  and 
if  the  farmer  attends  to  his  business,  he  will  find  his  wheat 
crops  greatly  to  exceed  bis  expectations.  la  the  culti- 
vation of  this  grain  the  utmost  attention  must  be  paid  to 
the  cleanliness  of  the  fallow  lands.  For  want  of  proper 
care  in  that  particular,  I  was  once  very  unsuccessful  in 
an  experiment  of  two  acres. 

In  October,  1769,  I  began  an  extensive  trial  with 
wheat  upon  good  land,  and  as  I  was  desirous  of  making  two 
experiments  at  the  same  time,  I  manured  the  sown  lands 
with  the  oiUcompost,  at  the  rate  of  9s.  per  acre,  which, 
though  an  annual  charge,  may  be  considered  as  a  trifling 
sum.  At  present  (Fcbnunry)  the  tield  looks  well,  and 
promises  a  plentiful  crop.  I  shall  minutely  attend  to 
'  every 
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every  particular,  that  I  may  be  able  to  communicate  the 
experiment  upon  a  future  occasion. 

I  acknowledge  that  many  of  the  advantages  of  this  cul- 
ture are  in  common  with  the  drill  husbandry  ;  but  1  flat- 
ter myself  that  tliere  are  others  which  that  ingenious  sys- 
tem does  not  enjoy. 

I  know  it  will  be  objected,  that  in  this  manner  the  fal- 
lows will  be  lost  to  the  sheep  during  the  summer  months* 
I  answer,  so  much  the  better.  If  possible,  the  fallows 
sUould  not  be  permitted  to  bear  a  single  leaf.  The  far- 
mer ought  to  find  other  ways  to  support  his  sheep ;  and 
if  be  is  an.  intelligent  man,  he  will  readily  do  it.  It  is  aa 
odd  kind  of  husbandry,  when  the  fields  bear  corn  one  year 
for  the  owner,  and  the  next  weeds  for  his  sheep. 

When  first  I  practised  this  new  culture,  I  was  appre- 
hensive that  the  pigeons  and  crows  would  prove  my 
greatest  enemies,  by  settling  upon  the  fallow  lands,  ^nd 
pulling  down  the  cars  of  corn,  I  have  now  tlie  pleasure 
to  assure  the  public,  that,  ?ifter  some  years  experience,  I 
6nd  my  lands  no  more  liable  tq  those  depredations  tium 
the  neighbouring  ones, 

I  need  not  observe,  that  by  this  system  of  husbandry 
the 'lands  are  rendered  open  and  light,  In  consequence 
of  which,  abundance  of  nourishment  will  be  conveyed  into 
the  body  of  the  soil,  instead  of  being  left  upon  the  sur- 
face, to  be  exhaled  by  ^he  sun,  or  swept  off*  by  the  winds. 
But  as  the  best  things  sometimes  bring  inconveniencies 
with  them,  it  will  be  necessary  to  correct  this  loosenesiB 
of  the  soil  by  rolling  the  lands  at  proper  seasons,  For 
this  the  husbandman  needs  no  directions. 

I  have  the  satisfaction  to  find  that  inclosures  are  begun 
upon  the  Lincolnshire  and  Yorkshire  Wolds ;  iii  conse- 
quence  of  which^  a  greater  quantity  of  cori^  will  be  pra- 
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duccd  for  a  few  years  than  formerly.  To  such  gentle- 
men as  have  estates  in  those  counties,  or  in  similar  one^, 
I  beg  leave  to  recommend  the  alternate  husbandry.  I 
dare  venture  to  say,  that,  in  point  of  profit  'and  conve- 
nience, it  will  be  found  greatly  superior  to  the  drill  hus- 
bandry. The  implements  used  are  those  of  the  country, 
and  the  mode  of  cultivation  is  within  the  capacity  of  tl»e 
meanest  ploughman. 
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Metliod  ifviaking  a  rich  Compost  of  Pond  Mud^  Kc. 
By  Mr.  William  Speechly, 

From  Georgical  Essays. 

W  E  may  naturally  suppose  that  the  mud  of  ponds 
in  general  is  of  a  rich  nature,  when  we  consider  the  ma- 
terials of  which  it  is  composed.  Fiist.  Ponds,  from  the 
lowness  of  their  situation,  receive  the  drainage,  and  con- 
sequently the  riches  of  the  adjacent  lands  around  them. 
Secondly,  A  supply  of  various  matter  is  constantly 
brought  by.  the  wind,  and  particularly  the  leaves  of  trees 
during  the  winter  season.  Lastly.  Cattle  afford  the 
greatest  supply  by  their  dung  and  urine,  as  they  fre- 
quent ponds  at  most  seasons,  bi^t  chiefly  in  warm 
weather. 

Let  the  pond  be  cleaned  out  any  time  during  the 
summer ;  if  the  mud  is  soft  and  slimy  when  taken  out, 
it  will  be  proper  to  let  it  lie  a  short  time  near  the  pond 
bank  to  harden  :  then .  mark  out  a  staddle,  in  proportion 
to  the  quantity  of  mud  taken  out,  which  if  not  very  con- 
siderable, the  first  course,  or  foundation,  of  the  intended 
beap,  may  be  made  of  common  mould,  taken  from  any 

mound; 
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mound,  hillock,  &c.  where  it  is  most  conyenient,  which 
should  be  laid  at  least  one  foot  thick ;  upon  this  lav  a 
course  of  dung,  fresh  from  the  stable,  fourteen  or  fifteen' 
iaches  in  thickness  ;  next  put  a  layer  of  pond -mud,  nine 
or  ten  inches  thick,  upon  which  lay  a  course  of  lime, 
fresh  from  tiie  kiln,  five  or  six  inches  thick  ;  and  so  al« 
ternately  a  layer  of  dung  and  lime  between  every  two 
layers  of  pond-mud  till  the  whole  is  finished.  In  this 
place  it  should  be  remarked,  that  it  is  absolutely  neces^ 
sary  to  separate  the  layers  of  lime  and  dung  by  a  layer 
of  pond  mud. 

In  places  wher^  they  can  be  got,  the  oiTal  of  animals^ 
soot,  sawdust,  sweepings  of  streeJs,  or  in  short  any  ve* 
getable  or  animal  substance  that  is  reducible,  will  be  ex« 
ceedingly  proper  to  add  to  the  compost.  The  whole  maj 
be  covered  with  a  coat  of  common  mould.  The  dung 
and  lime  will  occasion  a  gentle  ferment  throughout  the 
whole  mass,  the  bottom  layer  excepted. 

After  the  heap  has  lain  three  or  four  months,  it  should 
be  turned  over  with  the  spade,  and  by  the  next  spring  it 
will  be  ready  to  lay  upon  tillage  land  ;  but.  if  it  is  intended 
to  be  used  as  a  top  dressing,  it  should  then  continue  in 
the  heap  till  the  following  winter,  by  which  time  it  will 
become  a  fine  rich  com[)Ost,  exceeding! v  proper  for  that 
purpose. — In  Jthe  latter  instauee,  a  good  crop  of 'pota- 
toes may  be  got  upon  the  heap,  and  it  wiil  save  expense 
and  trouble  in  weeUmg. 

The  quantity  of  mould  in  the  bottom  layer,  and  also 
in  the  covering,  may  be  varied  at  pleasure. 
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Method  df  making  exceOeni  Suiter  from  the  Milk  of  Qm$ 
fsd  upon  Turtdps.    By  C.  Crowe,  £sj.  of  KipUngj, 

From  Georgtcal  Essays. 

X-^ET  tlie  bowls,  either  lead  or  wood,  be  kept  con- 
stantly clean-,  and  well  scalded  with  boiling  water  before 
using.  When  the  milk  is  brought  into  the  dairjr,  to 
every  eight  quarts  mix  one  quart  of  boiling  water  ;.  then 
put  up  the  milk  into  the  bowls  to  stand  for  cream*  By 
keeping  strictly  to  this  method,  I  have  constantly,  during 
tbe  winter,  sweet  and  welUtasted  buttar  from  the  milk  of 
<H>ws  fed  upon  turnips.  My  cows  are  kept  in  tbe  house 
at  nights  to  hay,  and  are  turned  out  in  the  day>time  to 
tiffnips  without  waste. 
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Description  of  a  Stopper  for  the  Openings  Inf  which  the 
Sewers  of  Cities  receive  the  JVater  of  their  Dnj^ns^ 

By  Mr.  John  Fraser,  of  Chelsea^  London. 

From  the  Transactions  of  tlie  American 
Philosophical  Society. 
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HE  parts  of  this  stopper  resemble  so  much  the  hopper 
and  shoe  of  a  grist-mill,  that  they  may  be  called  by  those 
names.  The  opening  by  which  the  water  from  the  drains 
passes  down  into  the  common  sewer  is  generally  secured 
at  its  orifice  by  a  curb  or  frame  of  wood,  and  by  an  iron 
grating,  which  prevents  large  bodies  from  falling  in.  Let 
the  iron  grating  open  on  a  hinge,  then  set  into  the  curb 
a  hopper  of  wood,  sheet  or  cast  iron,  so  closely  fitted  at 

its 
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its  top  to  the  curb  as  to  prevent  the  passage  of  air  be- 
tween them.  Under  this  hopper  suspend  a  shoe  or  box, 
close,  except  at  top,  within  which  the  lower  opening  of 
the  hopper  may  empty  itself,  and  the  w^ter  flow  off  over 
the  brim  of  the  shoe  into  the  sewer.  When  the  water 
ceases  to  flow,  the  shoe  remaining  full,  keeps  the  lower 
opening  of  the  hopper  closed,  so  that  no  air  can  pass  up 
through  it.  The  iron  grating  is  shut  down  on  die  hop-, 
per,  to  keep  bodies  from  falling  into  it. 

In  Charleston  and  Savannah,  where  the  streets  are  not 
paved,  and  are  very  sandy,  such  quantities  of  sand  are 
carried  by  currents  of  air  down  through  the  drain-holes 
into  the  sewer,  as  to  choke  that  entirely.  To  prevent 
this,  lay  a  lid  on  the  hopper,  fitted  to  it,  and  having  an 
aperture  in  its  centre  of  half  its  own  diameter.  Under 
this  aperture,  and  very  near  to  it,  and  consequently 
within  the  hopper,  suspend  a  pan,  or  other  vessel,  some-> 
what  larger  than  the  aperture,  but  less  than  the  lid  it- 
self. The  sand  conveyed  by  the  wind  will  fall  through 
the  aperture  of  the  lid  into  the  pan,  and  will  soon  fill  it, 
and  close  the  aperture,  so  that  all  the  sand  which  follows 
will  blow  over  and  pass  oflF.  When  it  becomes  necessary 
that  the  aperture  should  be  re-opened  to  let  the  water 
of  the  drains  pass  through,  that  water  will  itself  very 
quickly  work  its  own  way  through  the  sand  in  the  pan, 
wasli  it  over  the  brim,  and  down  through  the  hopper  and 
shoe  into  the  sewer,  and  restore  the  water  passage  ;  and 
thus  the  wind  and  water  will  alternately  perform  the 
functions  of  closing  the  passage  against  sand,  or  opening^ 
it  for  water  as  shall  be  necessary. 
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Memoir  on  the  various  JlferaHons  produced  in  Muriales  of 
Mercwnf  by  the  Action  of  aiffeient  Bodies, 

(Concluded  from  Page  155.) 
Action  of  entire  Vegetables^ 

iiiXPERIMENT  I.  Into  a  saturated  cold  solution  of 
super-oxygenated  muriate  of  mercury  I  plunged  a  fresh 
root  of  lapathmn  silvestre  after  being  well  washed.  It  was 
cut  at  one  end,  that  the  salt  might  easily  penetrate  it  j 
the  whole  was  exposed  to  an  atmospheric  temperature  of 
15  to  20  degrees,  and  an  apparatus  to  collect  the  gas  was 
adjusted  to  it.  A  few  air  bubbles  were  disengaged  from 
the  root.  In  twenty-four  hours  the  bottom  of  the  vessel 
containing  the  solution,  and  likewise  the  surface  of.  the 
root,  began  to  be  covered  with  a  greyish  deposit  so  light 
as  to  be  suspended  in  the  liquid  when  slightly  agitated. 
In  ten  days  no  elastic  fluid  was  disengaged,  the  root  was 
taken  out  of  the  solution,  and  left  exposed  to  the  air:,  it 
became  dry  in  a  few  hours,  and  was  very  hard,  brittle^ 
and  covered  with  a  whitish  efflorescence  insoluble  in 
water. 

The  liquor  was  impregnated  with  the  smell  of  the  root 
at  the  time  of  immersion  \  it  reddened  tincture  of  ttirn- 
sol,  and  still  contained  a  considerable  quantity  of  corro- 
sive sublimate. 

The  deposit  when  dried  was  coloured  by  a  vegetable 
matter  ;  .but  this  colour  was  easily  removed  by  cold  nitric 
acid.  There  then  remained  an  almost  white  powder, 
which  I  found  to  be  very  pure  muriate  of  mild  mercury. 

Experiment  II.    The  same  experiment  was  performed 

with  fresh  stalks  of  the  solanum  scandens ;  it  afforded  the 

^  same 
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same  results,  excepting  that  the  liquor  was  but  slightly 
coloured,  and  the  deposit  Jess  considerable. 


Action  of  Glim. 

Experiment  I.  A  cold  solution  of  tlie  purest  gum-- 
arabic mixed  with  a  solution  of  corrosive  sublimate  bad 
undergone  no  perceptible  alteration  excepting  that  in 
twentv-four  hours  it  lost  its  transparency. 

The  same  solution  gradually  heated  on  a  sand-bath  to 
ebuUitioh,  and  kept  in  that  state  for  a  quarter  of  an  hour^ 
deposited  a  light  matter,  being  a  mixture  of  a  very  smal^  , 
quantity  of  mild  mercury  and  altered  gum. 

Experiment  II.  Gum  arable,  incorporated  with  a  suf* 
ficient  quantity  of  water,  saturated  with  corrosive  subli- 
mate, and  exposed  to  a  powerful  heat  in  a  luted  glass 
retort,  yielded  the  ordinary  products  of  this  principle 
immediately  by  &re,  more  muriatic  acid  and  liquid  mer- 
cury. 

miction  of  Sugar. 

The  crystals  of  the  finest  sugar,  treated  in  the  same 
manner  as  the  gum,  afforded  results  not  apparently  dif- 
ferent from  that  substance. 

Action  of  Extracts, 

Although  the  decomposition  of  corrosive  sublimate  by 
extractive  matters  appears  to  be  a  natural  deduction  from 
the  theory  of  the  action  of  metallic  salts  on  those  sitb- 
stances;  although  the  decomposition  of  this  salt,  long 
since  announced  by  M.  BerthoUet,  in  the  decoction  of 
quinquina,  appears  to  belong  to  the  same  phenomenon  ; 
and,  finally,  although  I  have  myself  announced  that  de- 
composition by  decoctions  and  extracts  in  general,  yet 
the  subject  appeared  to  me  sufficiently  important  to  merit 
a  more  ample  examination  in  order  to  remove  every 
doubt  on  the  result  of  that  decomposition. 
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Experimei^t  I.  After  having  convinced  myself  of  the 
identity  of  the  action  of  extracts  in  general  on  corrosive 
sublimate ;  I  selected  that  of  the  solarium  scandens  pro- 
duced  by  maceration  of  the  stalks  of  that  plant  in  pore 
water.  The  extract  obtained  was  completely  soluble  in 
cold  water ;  I  took  24  grammes  of  corrosive  sublimate, 
prepared  in  the  sam6  manner  as  that  used  in  all  the  fore- 
going experiments ;  I  mixed  it  ini  a  glass  mortar,  with 
48  grammes  of  the  above  extract.  The  two  substances 
formed  a  paste,  which  I  left  for  two  months  at  an  at- 
mospheric temperature  of  15' to  18  degrees  of  the  centi- 
grade thermometer.  It  soon  acquired  a  dusky  yellow  co- 
lour, which  it  preserved  to  the  last.'  At  the  end  of  two 
months  I  diluted  this  mass,  which  had  become  almost 

• 

solid,'  with  about  a  litre  of  cold  distilled  water.  The 
liquor  became  perfectly  clear,  and  highly  coloured  ;  at  the 
end  of  twenty-four  hours^  an  abundant  greyish  deposit 
was  formed.  The  liquor  was  drawn  "ofF  by  means  of  a 
syphon,  put  aside,  and  marked  No.  1.  The  deposit  was 
levigated  with  a  fresh  quantity  of  distilled  water,  equal  to 
the  former,  which  was  in  like  manner  dra^^Ti  off  at  the 
end  of  twenty-four  hours,  preserved  and  marked  No.  2. 
The  deposit  when  dry  weighed  16  grammes;  if  was 
greyish,  and  had  a  bitter  taste. 

Distilled  water  and  alkohol  boiled  with  this  matter 
acquired  a  reddish  colour,  from  the  portion  of  oxygen 
which  they  took  from  it,  and  reduced  it  to  13  grammes ; 
the  remainder  of  the  deposit,  which  was  almost  white, 
insoluble  in  cold  mineral  acids,  soluble  in  warm  nitric 
acid,  and  which^  upon  being  exposed  in  a  phial  to  the 
heat  of  a  sand-bath,  was  entirely  sublimated  into  very 
pure,  mild  muriate  of  mercury. 

Exammtm 
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Examinatimi  of  the  Liguors, 

♦ 

The  lienor  No.  1,  brown  and  very  transparent,  was 
disturbed  by  alkalis  and  lime,  and  turned  black  by  sul- 
phureted  hydrogen  :  it  whitened  a  piece  of  copper  that 
remained  in  it  for  some  time,  and  contained  soluble  mu-» 
riate  of  mercury,  the  quantity  of  \^'hich  it  was  difficult  to 
ascertain.  It  furpished,  by  evaporation,  a  great  quantity 
of  extractive  matter. 

That  marked  No.  2  was  of  the  colour  of  beer :  it 
formed  no  precipitate  wifh  any  of  the  re-agents  which 
had  been  tried  upon  the  first,  to  prove  the  presence  of 
the  ptiercurial  salt.  '  Acetite  of  lead  rendered  it  extremely 
turbid* 

Experiment  II.  A  like  mixture  of  24  grammes  of  sofu- 
ble  muriate  of  mercury,  and  48  of  the  same  extract,  were 
placed  on  a  balnea  marise,  at  a  temperature  lower  than 
that  of  boiling  water.  Care  was  taken  to  add  frequently 
a  smsdl  quantity  of  distilled  waiter,  to  prevent  the  desic* 
cation  of  the  matter.  It  was  kept  two  hours  in  thiis  state, 
and  at  the  end  of  that  time  the  mass  resembled  that  which 
bad  been  submitted  to  the  slow  action  in  the  first  experi- 
ment. Vapours  of  muriatic  acid  *  were  disengaged, 
which  were  known  by  their  smell,  and  the  application  of 
ammoniac.  It  was  then  diluted  in  a  litre  of  distilled 
water,  and  left  to  settle ;  and  afterwards  this  extremely 
clear  and  highly  coloured  liquor  being  poured  off  from 
the  deposit,  was  exposed  to  the  heat  of  boiling  water  for 
an  hour :  and  this  was  repeated  several  tiihes  till  therQ 
ceased  to  be  any  deposit.     The  liquor  being  then  ex- 

,    *  T^e  disengagement  of  muriatic  acid  occasioned  in  this  operation 

by  the  heat  of  the  balnea  ma  rise  necessarily  took  place^  but  in  an  im« 

perceptiVk  manner  io  that  perfornied  cold»  since  the  result  of  both  waa 

the  lam*. 
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aminedy  contained  no  more  corrosive  sublimate.  Tbe 
deposits  were  collected,  washed,  and  dried,  and  weighed 
Tl  grammes.  Acetous  acid  was  boiled  with  it  till  it 
ceased  to  be  coloured.  The  mass  was  then  dried,  and 
found  to  be  mild,  and  almost  pure  mercury,  weighing  20 
or  21  grammes. 

The  loss  in  this  instance  was  likewise  owing:  to  the  ox- 
ygen  absorbed  by  the  extract,  and  to  the  muriatic  acid, 
which  was  disengaged. 

Experiment  III.  Equal  parts  of  extract  and  oxygenated 
muriate  of  mercury  mixed  together,  and  distilled  on  a 
common  fire,  in  a  suitable  apparatus,  yielded  the  follow- 
ing products :  pyro-acetous  acid,  empyreumatic  oil,  a 
small  quantity  of  muriate  of  ammonia,  abundance  of 
muriatic  acid,  liquid  mercury,  carbonic  acid,  carbonated 
hydrogen  gas,  and,  as  a  residue,  a  very  light  coal. 

This  result  agrees  with  that  of  charcoal  and  the  same 
salt.  Hydrogen  may  nevertheless  have  contributed  to 
this  decomposition  in  order  to  form  water,  since  it  like- 
wise takes  place  in  primitive  substances  abounding  wi^b 
hydrogen. 

Action  of  fixed  Oils. 

Olive  oil,  mixed  with  an  equal  quantity  of  aqueous  so- 
lution of  the  same  salt,  very  soon  becomes  colourless  if 
care  is  not  taken  to  multiply  the  reciprocal  contacts  by 
agitation*  By  boiling  the  mixture  for  some  time,  the 
oil  is  turned  quite  white  without  being  much  thickened. 
In  this  case  a  small  quantity  of  simple  muriate  is  pre- 
cipitated. 

Action  of  volatile  Oil  dissolved  in  AlkohoL 

Alkohol  holding  in  solution  volatile  oils,  and  likewise 
that  kind  of  solid  volatile  oil,  known  by  the  name  of 

camphor, 
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camphor,  act  with  corrosive  sublimate  in  a  manner  very 
similar  to  tbQ  distilled  waters  of  aromatic  plants. 

Experiment  I.  One  gramnae  of  corrosive  sublimate  was 
dissolved  in  25  grammes  of  Cologne  water.  The  liquor 
which  was  very  transparent  at  the  moment  of  mixing  it,  ia 
twenty-four  hours  deposited  a  white  powder,  which  waai 
considerably  augmented  in  a  few  days.  This  deposit  was 
mild  mercury  mixed  with  a  portion  of  essential  oil,  which 
by  desiccation  acquired  a  blackish  colour.  The  liquor 
likewise  contained  corrosive  sublimate  unaltered. 

Experiment  II.  The  same  experiment  was  made  with 
wound  balsam,  with  similar  effect,  only  the  deposit  was 
less  considerable. 

Experinient  IIL  Alkohol,  saturated  with  camphor, 
cold,  was  mixed  with  a  like  solution  of  corrosive  subli- 
mate. The  liquor,  which  was  clear  at  the  time  of  mixing 
it,  became  turbid  in  a  few  hours,  and  formed  a  deposit 
like  the  preceding. 

N.  B.  It  must  be  observed,  that  decomposition  would 
have  taken  place  in  pure  alkohol,  but  less  slowly  and  per- 
ceptibly than  in  the  preceding  experiments. 

.Action  of  Resins. 

Experiment.  A  mixture  of  alkoholic  tincture  of  Gayac 
and  an  alkoholic  solution  of  muriatic  salt  of  mercury, 
yielded  in  twenty-four  hours  a  deposit  of  mild  mercury, 
charged  with  a  resinous  nuitter. 

Conclusion. 

From  all  the  facts  stated  in  this  memoir,  it  results : 

1 .  That  corrosive  sublimate  is  always  more  or  less  com* 
pletely  decomposed,  and  brought  to  the  state  of  mild 
mercury,  at  the  temperature  of  the  atmosphere,  by  its 

contact 
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contact  with  light,  charcoal,  gum,  sugar,  extract,  green 
plants,  distilled  waters  of  plants^  alkobol^  aromatic  aU 
kohols,  fixed  oils,  resins,  &c. 

2.  That  this  salt,  the  slate  of  which  is  so  easily  changed 
by  different  substances,  approaches  the  nearer  to  com- 
plete decomposition  in  proportion  as  it  is  promoted  by  the 
action  of  heat. 

3.  That  in  many  cases  where  the  decomposition  was 
partial  when  cold,  it  is  probable  that  by  an  addition  to 
the  quantity  it  would  have  been  rendered  more  com* 
plete. 

4.  That  at  a  high  temperature  it  is  decomposed,  and 
reduced  to  its  distinct  principles  by  phosphorus,  charcoal, 
and  all  other  substances,  the  constituent  principle  of 
which  is  carbon. 

5.  That  distilled  water,  gum,  and  sugar,  being  bodies 
which  have  very  little  action  on  corrosive  sublimate,  (pro* 
bably  in  the  case  of  the  two  latter,  on  account  of  thehr 
little  analogy  with  the  state  of  charcoal,)  it  is  prudent  to 
combine  that  salt  only  with  those  substances  wiien  it  is 
employed  as  a  medicine :  it  is  also  necessary  to  secure 
them  from  contact  with  light. 

6.  That  nitric  acid,  by  the  aid  of  heat,  dissolves  this 
oxygenated  muriate  without  altering  it. 

7.  That  a  hot  solution  of  mild  mercury  in  nitric  acid 
produces  corrosive  sublimate. 
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On  the  best  Method  of  preparing  gmmny  Extract  of  Opium. 
ByM*  Leroux,  Apothecary  of  Paris. 

From  the  Annales  de  Chimie. 

KJY  all  the  processes,  hitherto  published  for  tlie  prepa* 
ration  of  the  giiminy  extract  of  opium,  it  may  be  with 
truth  asserted,  that  none  is  exempt  from  inconvemence^ 
or  tends  directly  to  the  object  that  ought  to  be  kept  in  ' 
view. 

It  is  surprising  that  a  medicine  of  such  importance  has 
not  excited  more  emulation  among  apothecaries,  anxious 
to  give  their  compositions  that  degree  of  perfection  and 
strength  which  are  to  be  derived  only  from  judicious  ob- 
servation and  long  experience. 

Thb  extract  being  one  of  those  whose  salutary  efFoct 
depends  enirely  upon  the  state  of  perfection  in  which  it 
is  given  to  the  patient,  it  is  of  importance  that  its  mode 
of  preparation  should  be  uniform  and  invariable,  that  the 
physician  who  prescribes  it  may  be  enabled  to  rely  on 
the  efEcacy  of  so  useful  a  remedy,  but  which  may  prove 
prejudicial  and  dangerous  if  not  entirely  freed  from  the 
virulent  particles  of  which  it  is  intended  to  be  deprived. 
From  the  different  methods  of  preparing  extract  of  opium 
results  a  composition,  on  whose  effect  the  pierson  who 
prescribes  it  can  never  depend,  and  move  or  less  expen- 
sive to  the  apothecary  who  makes  it.  Each  prefers  tl)e 
process  which  he  imaginfss  most  advantageous,  through 
indifference  each  follows  that  peculiar  to  himself^  or 
w  hich  he  is  persuaded  is  the  best,  or,  what  is  more  com- 
mon, private  interest  diverts  the  attention  from  the  ge- 
neral welfare  of  society. 

The 
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The  method  which  I  employ  is  known  but  to  very  few, 
and  is  subject  to  modifications  depending  on  the  judg- 
ment of  the  artist.  It  deserves  to  be  generally  adopted, 
on  account  of  the  expedition  and  facility  with^ which  an 
operation,  rendered  tedious  and  expensive  by  the  for- 
mulae of  the  dispensatories,  may  be  performed.  It  is 
from  this  motive  that  I  publish  my  process,  persuaded 
that  it  combines  all  the  conditions  necessary  for  obtain- 
ing the  extract  of  opium  at  the  maximum  of  the  virtues 
it  ought  to  possess  ;  but,  before  I  proceed  to  the  subject, 
it  may  not  be  amiss  to  take  a  rapid  survey  of  the  most' 
common  methods,  and  to  indulge  in  a  few  observations 
upon  them. 

In  Baum^'s  process,  the  length  of  the  operation  is  one 
of  the  most  powerful  obstacles  to  be  removed  ;  the  solu- 
tion of  opium  cold  would  undoubtedly  be  a  considerable 
improvement.      That  of  Josse,    as  Baum6  and   Rosn^ 
have  very  justly  remarked,  appears  better  at  first  sigkt, 
but  is  not  without  inconveniences.    To  their  observations 
it  may  be  added,  that  it  is  very  fatiguing  to  knead  a  cer- 
tain quantity  of  opium  for  a  length  of  time,  and  in  every 
operation  as  much  labour  should  be  spared  as  possible. 
The  method  announced  as  superior  to  the  others,  and 
\¥hich  consists  in  dissolving  five  or  six  times  in  water  the 
extract  obtained  by  filtering  the  liquor  each  time,  is  far 
from  being  infallible  ;  it  still  contains  resin  after  a  great 
number  of  purifications.    The  trituration  of  opium,  cold, 
which  by  many  apothecaries  is  considered  sufficient,  con- 
stitutes a  part  of  Jossers  process  ;  and,  lastly,  the  direc- 
tions furnished  by  Derosne,  in  bis  memoir  on  this  sub- 
stance, do  not  appear  to  me  capable  of  producing  the 
gummy  extract  of  opium  in  its  highest  degree  of  purity. 
I  therefore  propose  to  substitute  in  their  stead  the  follow- 
iag  process. 

Cut 
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Cut  into  pieces  the  opium  of  the  shops,  (the  qualities 
of  which  should  be  previously  ascertained,)  and  ex- 
tract from  it,  by  luke^-warm  water,  all  that  liquid  is  ca- 
pable of  dissolving.  When  the  opium  is  exhausted, 
put  all  the  liquors  together,  in  order  to  clarify  them 
with  white  of  eggs ;  strain  the  whole  through  a  flan- 
nel till  the  liquor  runs  clear,  and  bring  it,  by  evapora- 
tion, to  the  consistence  of  a  soft  extract.  When  reduced 
to  this  state,  add  to  it  alkobol  of  30  or  32  degrees,  in 
sufficient  quantity  to  dissolve  it ;  then  precipitate  the  re- 
sin, by  a  sufficient  quantity  of  water,  and  let  it  stand 
some  hours;  at  the  expiration  of  which  time,  strain  it 
agam  through  a  flannel,  to  separate  the  resin  ;  evaporate 
the  liquid  a  second  time,  and  re-dissolve  the  extract  in 
fresh  alkohol ;  precipitate  it  again  with  water  as  before ; 
lastly,  filtre  the  extract,  and  evaporate  to  the  consistence 
required.  By  this  method  extract  of  opium  may  be  ob- 
tained as  pure  as  that  prepared  by  long  digestion.  A 
pound  of  opium  yields  five  or  six  ounces  of  extract, 
which  is  equal  to  the  quantity  which  Baum6  procured  by 
his  method* 

As  nothing  ought  to  be  neglected  that  may  tend  to  di- 
minish the  price  of  the  production  in  works  on  a  large 
scale,  the  liquor  with  which  the  resin  has  been  precipi- 
tated may  be  distilled  in  the  balnea  mariae,  for  the  pur- 
pose of  collecting  the  alkohol,  which  may  be  used  in  fu- 
ture operations  of  this  nature. 
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Preparation  of  a  Lutings  adapted  to  all  the  Operations  of 
Cliemistry  in  which  it  i»  riecessary  to  be  employed. 

By  M.  Paysse,  Professor  of  Chemistry, 
From  the  Awnales  xft  Ckimie. 

XT.  is  now  generally  agreed,  that  the  rapid  progress 
made  in  chemistry  within  the  last  twenty  years  is  partly 
owing  to  the  various  apparatus  invented  by  the  immortal 
Lavoisier,  and  to  the  additional  precautions  that  have^ 
been  adopted  in  the  art  of  luting  them.  Luting  has  ren^ 
dered  essential  services  to  chemistry ;  for,  by  facilitating 
the  condensation  of  many  aeriform  products,  it  has  fur- 
nished the  means  of  determining  their  nature,  and  of  as* 
certaining  their  quantity  and  weight.  This  truth  has  not 
escaped  the  sagacity  of  a  justly  celebrated  chemist,  M. 
Chaptal,  who  expresses  himself  in  these  terms :  "  It  is  on 
the  art  of  properly  luting  an  apparatus  that  tlie  whole 
success  of  an  operation  depends." 

Among  the  substances  most  commonly  used  for  this 
purpose  are,  the  greasy  luting,  paste  of  almonds,  or  Un- 
seed, from  which  the  oil  has  been  e:xpressed,  which  ist 
mixed  with  glue  ;  that  made  of  white  of  eggs  and  of 
soft  cheese  mixed  with  lime.  Tiie  use  of  these  different 
kinds  is  attended  with  inconveniences  which  reinler  them 
improper  to  be  employed  in  all  circumstances.  The 
greasy  luting,  for  instance,  composed  of  dried  clay  and 
oil  combined  with  an  oxyd  of  lead,  can  only  be  applied 
on  such  parts  as  are  not  exposed  to  too  violent  a  degree 
of  heat ;  tbey  melt  with  a  high  temperature,  run,  and 
become  of  course  quite  unfit  for  the  purpose  for  whiclj 
they  were  intended.  Those  made  with  linseed  and  al- 
wjgiiid^,  mixed  with  glue  or  gelatine,  are  frequently  to» 
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porous,  easily  destroyed  by  acids,  and  by  ammoniac  re* 
duced  to  a  gaseous  state.  The  only  inconvenience  at- 
i:ending  those  prepared  from  white  of  egg  and  cream- 
cheese,  mixed  with  lime,  is,  that  they  become  solid  so 
soon  after  they  are  ihcorporatpd  that  it  is  extremely  dif- 
ficult to  lay  them  on^ 

The  necessity  I  was  under,  when  preparing  a  great 
quantity  of  oxygenated  muriatic  acid,  of  finding  a  luting, 
at  the  same  time  cheap,  easy  of  preparation,  capable  of 
xesisting  the  destructive  action  of  the  vapours  of  that 
acid,  and  likewise  the  powerful  degree  of  heat  to  which 
the  luted  part  was  frequently  exposed,  that  might  be  ea- 
sily and  uniformly  applied  without  hardening  too  quickly, 
obliged  me  to  make  some  inyestig^ions  that  were  at?- 
tended  with  the  most  satisfactory  results, 

After  making  a  freat  number  of  mixtures  with  dif^ 
ferent  substances,  I  found  th^t  the  followmg  method  furf 
nisfaed  a  homogeneous  composition,  which,  drying  very 
dowly,  acquired  excessive  hardness,  was  perfectly  com^ 
pact,  and,  in  short,  possessed  ^U  jthe  properties  that  I 
wished. 

Take  white  of  eggs,  together  with  the  yolks,  car- 
bonated lime  pulverized,  or  lime  well  slaked  in  the  air, 
about  half  the  weight  of  the  feggs,  apply  it  to  a  linen 
^loth,  and  lute  with  it. 

This  luting,  the  composition  of  which  is  so  extremely 
i^imple,  possesses  a  certain  elasticity  when  dry.  I  have 
even  formed  vessels  of  it  impermeable  to  water,  and  q^^ 
nable  of  being  highly  polished, 
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Observations  on  the  Plant  called  St.  JohrCs  Wort^ 
By  M.  Baunach,  Jpothecary. 

From  the  Annale?  de  Chimie, 
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HIS  plant  is  very  well  known,  and  grows  in  great 
abundance  in  the  fields,  the  woods,  and  uncultivated 
spots.  Botanists  have  given  a  description  of  its  distin- 
guishing characteristics  under  the  name  of  Ilypericmn 
'perforatum :  it  is  employed  in  medicine  as  an  excellent 
vulnerary  and  balsamic  remedy,  but  dyers  are  still  igno- 
rant of  the*  advantanros  which  their  art  mi^ht  derive  from 
its  juice.  It  is  a  resinous  plant,  whose  flowers  contain 
seed  filled  wit!)  a  juice  soluble  in  watift-,  alkohol  and  vine- 
gar ;  in  the  two  foruiar  liquids  it  yields  a  colour  like 
blood,  and,  in  the  hitler,  that  of  the  most  beautiful  and 
brigiitcst.crimson.  When  combined  with  acids  or  metallic 
solutions,  it  affords  a  fine  yellow  colour,  which  proves 
that  it  contains  two  diotinct  colouring  matters,  one  more 
soluble  than  the  other. 

To  dye  linen  and  woollen  cloth,  silk  and  cotton,  yel- 
low, it  is  sufficient  to  plunge  them  into  liquor  pretty 
strongly  impregnated  with  the  juice  of  this  plant,  and 
mixed  with  a  certain  quantity  of  mordant,  The  salt  best 
suited  for  a  mordant  for  t!)is  colour  is  sulphate  of  alumine, 
mixed  with  a  proportionate  quantity  of  carbonate  of  pot- 
ash. The  stuffs  must  be  immersed  in  it  som^  time,  as  the 
solidity  of  the  colour  depends  upon  that  circumstance; 
upon  the  (juantity  of  the  mordant,  and  the  dt;gree  of  heat 
employed.  When  but  little  mordant  is  used,  the  colouF 
js  of  a  light  yellow  5  by  augmenting  the  quantity  it  be- 
come^ 


J 


Observations  on  the  Plant  called  St.  John's  Wort    2tb 

comes  darker  ;  and  by  the  addition  of  solution  of  tin  in 
nitro-muriatic  acid,  it  acquii:es  rose,  cherry,  and  crimson 
^Colours,  of  the  most  beantiful  appearance.  Alum,  which 
is  universally  employed  in  all  extractive  dyes,  is  not  pro- 
per for  the  present  process :  the  addition  of  pot-ash  is 
absolutely  necessary,  because  it  decomposes  that  salt, 
precipitates  the  earth  from  it,  dissolves  a  considerable 
portion  ;  and  it  is  this  alkaline  salt,  with  an  earthy  basis, 
that  becomes  the  actual  mordant  in  this  operation  ;  as  tlie 
colouring  principle  exists  in  a  matter  almost  purely 
resinous. 

The  juice  of  St.  John's  wort,  combined  with  tlie  above- 
mentioned  mordant,  gives  a  Jbeautiful  j'ellow  colour  to 
paper ;  and  as  it  produces  the  same  effect  upon  leather, 
the  tanners  may  employ  it  with  advantage  in  staining 
white  sheep-skins,  &c. 

This  plant  also  contains  much  tanning  matter,  of  which 
I  have  been  convinced  by  experiments  made  with  a 
^solution  of  common  glue  in  water,  and  with  other  sub* 
stances. 

By  pouring  into  the  juice  a  small  quantity  of  solution 
of  sulphate  of  iron,  a  blackish  brown  precipitate  was 
formed,  which  possesses  the  property  of  absorbing  oxygen, 
of  becoming,  in  time,  insoluble  in  water^  and  of  assuming 
the  characters  of  concrete  resin. 

St.  John's  wort  contains  no  essential  oil :  having  sub- 
jected a  certain  quantity  of  tliis  plant  to  distillation  with 
water,  the  produce  of  the  liquid  had  a  strong  and  agree- 
able smell ;  but  in  which  I  could  perceive  nothing  ana- 
logous to  volatile  oil. 

The  juice  of  St.  John's  wort  dissolves  neither  in  greasy 
nor  in  volatile  oils  ;  but  it  unites  perfectly  with  cesins.  To 
produce  this  effect,  after  expressing  it  from  the  pUnt,  it 

must 
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must  be  poured  into  a  China  plate  for  desiccation  ;  which 
operation  may  be  performed  by  placing  it  in  an  oven  for 
some  time,  after  the  bread  has  been  taken  out,  and  then. 
reducing  it  to  powder.  In  this  state  it  may  be  mixed 
ivith  the  turpQutine;  the  solution  is  easily  brought  about 
by  putting  it  into  a  copper  mortar  previously  heated. 
7he  resin  thus  saturated  with  the  juice,  may  be  mixed  with 
greasy  4>r  volatile  oils :  when  combined  with  that  of  olives, 
it  composes  the  medicine  known  by  the  name  of  Oil  of 
Hypei'icum,  .which,  when  prepared  ia  this  manner,  pos- 
sesses very  powerful  virtues.  If  it  be  incoq)orated  with 
linseed-oil,  mii>:ed  with  ,a  small  quantity  of  oil  of  turpen- 
tine, it  produces  a  beautiful  red  varnish,  which  may  be 
employed  with  advantage  for  varnishing  furnitiire  made 
cf  wood. 

It  is  certain  that  St.  John*s  wort  is  a  resinous  extractive 
imbstance,  in  which  the  resin  predominates  considerably ; 
which  is  sufficiently  proved  by  the  phenomena  of  its  solu- 
tion in  water,  alkolipl,  resin,  and  particularly  its  infiam* 
inability,  which  is  so  great,  tliat  when  placed  upon  ig* 
pited  charcoal,  it  burns  like  incense,  and  emits  very  little 
5n>oke.  It  possesses  the  property  of  absorbing  the  af-f 
mospheric  oxygen  ;  it  experiences  no  alteration  from  thfj 
air ;  its  taste  is  rather  bitter,  and  slightly  astringent. 
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Transactions  of  [Societies  for  premoting  useful  Knowledge^ 

Prance. 

The  Galvanic  Society  of  Paris. 

X  HE  labours  of  this  Society  are  coiitinuedf  with  great 
^eal,  and  equal  success. 

New  experiments  have  been  made  by  professor  Aldini, 
•n  the  existence  of  a  Galvanic  atmosphere,  and,  on  the 
contractibility  of  the  heart. 

M.  Nauche,  with  his  assistants  Bonet  and  Pajot  La- 
foret,  has  made  exi>eriments  on  the  brain  and  spinal  mar- 
row of  an  ox  immediately  after  death.  They  succeeded 
jn  conducting  the  metallic  fluid  from,  tliem,  by  means  of 
two  metallic  conductors,  into  the  thighs  of  a  frog,  in 
'i^'hich  it  produced  muscular  contractions.  The  same 
operation  succeeded  with  palpitating  muscles,  but  it 
Vould  not  take  place  a  quarter  of  an  hour  after  death. 

M.  Lamartillier  has  explained  the  cause  of  the  disen- 
gagement of  mucus  at  one  of  the  extremities  of  the  pile, 
4ind  proved  that  it  is  occasioned  by  a  chemical  decompo- 
sition. 

M.  Paraisse  has  observed,  that  the  diaphragm  is  one  of 
the  muscles  which  preserve  the  Jiighest  Galvanic  irrita- 
bility. 

INI.  Izaru  described  the  construction  of  a  pile  invented 
by  M.  Alizeau  ;  in  which,  instead  of  the  roundels,  im- 
pregnated with  a  saline  solution,  damp  salt  is  employed, 
and  which  is  capable  of  producing  the  Galvanic  fluid  for 
a  month  without  beins:  renewed. 

The  commission  for  the  application  of  Galvanism  to 
medical  purposes  has  made  a  great  number  of  experi- 
ments on  ajjphyxia  by  strangulation. 

JnielUgmce 
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(Authentic  Communications  Jhr  this  Department  of  our  Work  will  h 

thankfully  received.) 

,    Patent  for  Brewing-Coppers  voidabte* 
Hare  v.  Harford  and  Taylor. 

V^N  the  14th  of  July,  1803,  a  cause  was  tried  at  the 
Guildhall  of  the  city  of  London,  before  Lord  Alvanley 
and  a  special  jury,  which  had  excited  a  good  deal  of  at- 
tention amongst  scientific  men,  with  regard  to  those  im- 
provements in  the  construction  of  the  copper-heads, 
which,  with  various  modifications,  are  now  pretty  gene^ 
rally  adopted  in  the  brewery,  for  the  purpose  of  heating 
the  liquor  for  the  succeding  mashes,  by  the  steam  of  the 
worts  during  the  process  of  boiling  them. 

The  plaintiflF  was  Mr.  Hare,  a  gentleman  of  Bath,  who 
was  some  years  since  the  owner  of  an  extensive  brewery  at 
LimehouSe  ;  and  the  defendants  were  Messrs.  Harford  and 
Taylor,  his  successors  in  the  concern.  The  action  was 
brought  on  a  bond,  conditioned  for  the  payment  of  an 
annuity  to  Mr.  Hare,  during  the  existence  of  a  patent, 
granted  to  him  in  September,  1792,  in  consideration  of 
his  licensing  the  denfendants  to  use  the  invention  for 
which  it  was  obtained.  The  defendants  had  pleaded, 
that  one  Sutton  Thomas  Wood  had  before  practised  tlie 
same,  thing ;  that  the  plaintiff's  invention  was  therefore 
not  new,  and  the  patent  consequently  void.  The  ques- 
tion therefore  was  respecting  the  similarity  or  dissimi- 
larity of  the  two  inventions  of  Mr.  Hare  and  Mr.  Wood. 

Mr,  Hare's  patent  had  been  granted  for  "  An  appa- 
**  ratus,  whereby  the  essential  oil  of  hops,  which  was 
**  before  lost  and  dissipated  in  the  air  during  the  opera- 
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*^  tion  of  boiling  worts  for  beer,  is  preserved  and  applied 
^*  to  use ;  and  the  water  for  brewing  at  the  same  time 
**  heated  to  a  sufficient  degree  of  heat  without  any  appli- 
**  cation  of  fire  to  the  vessel  containing  it,*' — Mr.  Wood 
had  previously,  in  1785,  obtained  a  patent  for  "  Certain 
'^  new  discoveries  in  the  application  of  steam  ;  and  also 
*'  certain  methods  of  using  the  water  produced  from  coo- 
*^  densed  steam,  and  for  applying  the  water  from  the 
**  coppers  or  boilers  of  steam-engines  to  other  purposes 
'^  than  that  of  working  the  steam-engine  ;  and  also  vari- 
''  ous  methods  of  heating  and  applying  water  for  the 
**  several  purposes  of  the  breweries  and  distilleries,  and 
•'  for  forwarding  the  process  of  brewing  ;  and  also  certaiq 
'^  methods  of  constructing  and  adapting  coppers,  boilers, 
**  tubes,  and  other  hollow  bodies,  for  the  more  effectual 
'^  means  of  heating  water  and  worts  ;  and  of  rendering 
*^  such  coppers,  boilers,  tubes,  and  other  hollow  bodies 
*^  as  are  employed  in  the  breweries  and  distilleries,  steam 
'^  and  air-tight"^n  the  specification  of  which  he  had 
said  nothing  respecting  the  preserving  the  essential  oil  of 
the  hop.— It  seemed,  howevei*,  to  be  admitted,  that  if  the 
same  purposes  as  those  for  which  Mr.  Hare's  patent  bad 
been  granted  had  been  really  eflected  by  Mr.  Wood,  it 
would  notwithstanding  have  invalidated  the  subsequent 
patent. 

Mr.  Hare's  contrivance,  of  which  a  model  was  pro- 
duced in  court,  consisted  of  a  ba^n  or  concave  vesse) 
placed  over  the  dome  or  head  of  the  copper ;  in  which 
basin  the  liquor  for  the.  succeeding  mashes  was  to  be 
contained.  From  the  centre  of  the  dome  proceeded  a 
large  perpendicular  trunk,  provided  with  safety  valves 
on  the  top,  from  which  tnink  issued  a  horizontal  tube, 
having  tliree  smaller  tubes  &uspended.from  it,  whose  ex- 
tremities were  immj^rsed  in  the  water  in  the  Ixisin ;  so  that 
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all  the  steam  which  issued  from  the  copper  during  tho 
■process  qf  boiling  the  worts  must  necessariljr  (except  in 
the  event  of  its  acquiring  sufficient  elasticity  to  open  the 
safety-valves)  piiss  into  it,  and  could  only  rise  into  the 
atmosphere  by  bubbling  up  through  it  from  the  extremi- 
ties of  these  small  tubes.  The  steam  thus  combining  widi 
the  water  heated  it  very  rapidly  ;  and  ^t  the  same  time 
impregnated  it  strongly  with  the  aroma  of  the  hop, 

Mr.  \\'ood's  invention  consisted  of  a  basin  somewhat 
similar  in  form  to  Mr.  Haie's,  but  the  difference  was, 
that  instead  of  the  steam  from  his  copj^r  being  mixed,  or 
brought  into  contact  with  the  water  in  the  basin,  it  was 
parried  off  by  a  trunk,  and  applied  to  work  a  steam-en- 
gine during  the  boiling  of  the  worts. 

It  was  contended  on  the  part  of  the  plaintiff,  that  this 
pontrivance  \^*as  totally  different  from  his,  inasmuch  as  it 
was  no  part  of  Mr*  Woqd's  object  to  preserve  the  aroma 
or  essential  oil  of  the  hop,  whith  was  the  primary  object 
of  Mr.  Hare's  patent ;  and  that  even  with  respect  to  the 
heating  the  water,  which  was  only  performed  in  Mr. 
Wood's  basin  by  the  heat  transmitted  through  the  dome 
from  the  steam  below,  it  was  by  no  means  accomplished 
in  the  same  degree,  pr  in  £^  sufHcient  degree  for  the  pur* 
pose  «f  brewing. 

Mr.  Wood,  who  was  called  on  the  part  of  the  defen- 
dants, explained  the  nature  and  effect  of  bis  invention,  and 
that  it  was  antecedent  to  Mr.  Hare's. — He  stated,  that 
he  had  once  entertained  an  idea  of  preserving  the  essential 
oil  of  the  hop,  but  that  the  experiment  had  failed,  and  he 
did  not  think  it  worth  repeating, 

A  number  of  »ci(intific  persons  were  called  on  the  part 
of  the  pi«aintifT,  who  stated  their  opinions  as  to  the  dissi- 
milarity ia  principle  and  e&ct  between  the  two  inven- 
pcms ;  and  their  reasons  for  conceiving  that  tlie  objects  of 
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Ihc  plaintifTs  patent  could  not  be  attained  by  Mr.  Wooded 
apparatus.  On  the  part  of  the  defendant,  several  dcien-* 
tific  gentlemen  supported  a  contrary  opinion. 

The  jury,  on  the  Lord  Chief  Justice's  proceeding  to 
uum  up  the  evidence,  appearing  previously  to  have  made 
up  theit  opinidns,  and  inclining,  through  the  whole^ 
bourse  of  the  trial,  to  the  side  of  the  defendant,  pro-' 
hounced  their  verdict  without  any  hesitation,  and  iri 
a  nmnncr  so  prompt  and  decided,  that  Lord  Alvanley  de- 
clared, that  in  all  future  trials,  when  their  minds,  from* 
the  evidence,  were  so  manifestly  satisfied,  he  would  not 
trouble  thetn  wntb  a  recapitulation,  on  their  declaring 
their  sentiments. — Verdict  for  the  Defendant. 

We  shall  publish  the  specifications  of  the  above  patents 
in  an  early  number  of  this  work. 

St  peal  of  Mr.  Murray  s  Patent  for  hup  rovements  on  the 

ISteam  Engine, 

The  King  v,  Murray. 

This  was  a  cause  instituted  by  his  Majesty's  Attorney 
General,  by  a  writ  of  scire  focias^  to  repeal  a  patent 
granted  in  August,  1801,  to  Mr.  Matthew  Murray,  of 
Lee'ds,  for  *'  A  method  of  constructing  the  air-pump, 
**  and  sundry  other  parts  belonging  to  a  steam  engine,  by 
*'  which  a  considerable  saving  will  be  made  in  the  eon- 
*•  sumption  of  fuel,  and  an  increased  power  obtained  *." 
The  prosecution  was  carried  on  at  the  instance  of  Messrs. 
Boulton,  Watt,  and  Co.  of  Sohoj  with  a  view  princi- 
pally to  prove  that  all  those  parts  of  the  invention  iu 
question,  which  were  xeally  new  and  useful,  and  deserv« 
itk^  of  a  patent^  were  invented  and  practised  at  their 

*  For  the  speciBcatloti  of  this  patent  see  the  XVJih  vol.  page  Qgs, 
of  the  first  series  of  this  work. 
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works  for  a  considerable  time  before  the  date  <^  this 
patent. 

It  was  appointed  for  trial  before  Lord  EUenborough  on 
Saturday  9th  of  July  last.  On  the  preceding  day  the 
defendant  withdrew  his  plea,  and  consented  that  judge* 
ment  should  go  against  him  by  default,  which  has  ac« 
cordingly  been  entered,  and  the  patent  is  thereby  can- 
celled and  repealed. 

Canal  in  Scotland,  from  the  North  Sea  to  the  British 

Channel. 

The  sum  of  20,000l.  was  lately  voted  by  parliament 
towards  making  a  navigable  canal  through  the  Highlands 
of  Scotland,  from  sea  to  sea.  The  extent  is  59  miles, 
29  of  which  are  occupied  by  lakes  of  unfathomable  depth. 
The  remaining  part  is  to  be  20  feet  deep,  and  of  a  pro- 
portionate breadth,  so  that  ships  of  the  line  may  pass 
from  the  North  Sea  to  the  British  Channel.  This  will 
obviate  all  the  difiiculties  of  going  round  about  by  the 
Shetland  and  Orkney  Islands,  a  passage  of  14  days  in  the 
calmest  weather,  and  which  in  the  stormy  season  h 
seldom  effected  in  less  than  three  months.  On  the  con- 
trary, the  passage  by  the  proposed  canal  will  not  occupy 
more  than  twelve  days,  and  frequently  little  more  thaa 
half  that  period. 

State  of  the  Tin  and  Copper  Mines, 

Many  of  the  Cornwall  tin-mines  are  at  present  ex- 
hausted, and  some  others  are  worked  to  little  advantage. 
Posgooth,  the  greatest  tin-mine  in  the  world,  though  it 
produces  large  quantities  of  ore,  is,  however,  attended 
with  so  great  an  expence,  in  consequence  of  its  depth, 
that  it  yields  but  small  profits  to  its  proprietors.     Some 

mines 


Intelligence  relaiing  /#  Arts^  ManuffichireSf  Xc.    237 

mines  near  the  Laiid*s  End,  which,  for  some  years,  pro* 
duced  but  little,  are  now  working  to  more  account.  The 
manufacturers  complain  that  the  metal  brought  to  market 
is  less  pure  than  heret^ore. 

The  copper  mines  are  also  in  general  falling  ofF,*alid 
some  are  relinquished  in  consequence  of  their  depth. 
Dolwath  has,  however,  at  an  enormous  expence,  been, 
brought  into  work,  and  yields  an  abundance  of  indif- 
fisrent  metal. 

Inoculation  of  Sheep  for  the  Scab. 

Count  Sergi  de  Roman^ow,  of  Petersburgh,  has  lately 
made  an  experiment  of  considerable  importance  to  far- 
mers.  He  inoculated  all  his  flock  for  the  scab,  and  out 
of  2300  sheep,  which  were  subjected  to  the  process,  not 
one  died  of  the  disease. 

Improvements  on  Fire  Places, 

Dr.  Joseph  Earth,  a  physician  of  Vienna,  has  in- 
Tented  an  economical  fire-place,  of  a  very  simple  con- 
struction, which  requires  much  less  fuel  that)  any  hitherto 
known.     The  emperor  has  ordered  a   certain  numbei^ 

•  •  •  •  • 

to  be  made  on  this  plan,  and  the  description  to  be  pub* 
lished. 

Society  of  Arts  of  La  Sarthe. 

The  Society  of  Arts  of  the  Department  of  La  Sarthe, 
which  meets  at  Mans,  proposes  for  the  subject  of  its  first 
prize,  to  be  decreed  in  the  year  1803,  a  medal,  or  the 
sum  of  300  francs,  at  the  option  of  the  author  of  the  best 
memoir  of  the  following  question :  What  is  the  best 
method  of  improving  the  uncultivated  lands  of  the  depart- 
ment of  La  Sarthe  ? 

For 
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Fdraseeand  pri^,  the  Sociaty  oflbrs  a  medal  of  tbig' 
Value  of  200  fraiics^  to  the  author  of  the  best  memoir  on 
the  question  :  Wliat  is  the  best  method  of  restoring  the 
manufactures  of  La  Sarthe  to  their  fc^mer  flourisliinj^ 
stafe? 

None  of  the  tesident  or  ooitesponding  membws  artf 
admitted  to  be  competitors ;  but,  nevertheless,  they  are 
invited  to  torn  their  attention  to  the  above  subjects  ;  and 
the  Society  will  take  every  opportunity  of  recommending 
to  notice  those  "who  shall  deserve  itd  approbation* 

Meteorology. 

The  following  is  an  account  of  the  deptii  of  rain  fallelt. 
in  Liverpool  in  the  first  six  months  of  the  present  year  i 
and  the  evaporation  of  water  out  of  a  vessel  four  inches, 
diameter,  placed  out  of  the  reach  of  the  solar  rays^  or 
influence  of  fire. 


• 

Peptb  of  Rain.^ 

EvaporatK)n  of 
VV  ater,  ic. 

January     

Indies. 

1,95 

Inches. 

1,25 

February   

1,8 

1,4 

March  ••<•., 

1,25      . 

1,« 

April 

1,75 

2,4 

May     .     .    ^    .    .     , 

1,7 

2,7 

June     «•«.«. 

3,28 

2,56 

Total    ;    .     . 

11,13 

11,91 

•     • 

tut 
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John  Gamble,  of  Leicester- square,  Middlesex,  Gen-« 
tleman  ;  for  improvements  on,  and  additions  to,  a  ma- 
chine for  making  paper  in  single  sheets,  without  seams- or 
joinings.     Dated  June  7,  1803. 

John  Randall  Peckham^  of  White  Lion -street, 
Clerkenwell,  Middlesex,  Watth-maker  5  for  improve- 
inents  on  a  lock  to  a  musquet,  fusee,  carbine,  fowling- 
piece,  or  pistol.     Dated  June  10,  1803. 

James  Fussell,  of  Mells,  Somersetshire,  Iron-manu- 
facturer;   for   a  method  of  working  water-wheels,  for 
raising  of  water,  and  in  a  great  measure  preventing  water-  . 
wheals  from  being  flooded,  and  other  useful  purposes. 
Pated  June  14,  1803. 

"John  Wood,  of  Manchester,  Lancashire,  Machine- 
maker;  for  improvements  upon  machines  for  spinning 
and  reelingr  of  cotton.     Dated  June  14,  1803. 

James.  Thomson,   of  the  city   of  Edinburgjj,   BeU- 
hanger  ;  for  improvements  in  the  banging  of  bells,  win- 
<dow-curtains,  window  and  other  blinds. 
Dated  June  14,  1803. 

John  Harriott,  of  Wapping,  Middlesex,  and  Ed- 
mund Cobb  Hurry,  of  Gosport,  Southampton,  Esquires, 
and  William  Crispin,  of  Gosport  aforesaid,  Shipwright; 
for  a  method  of  making  and  working  windlasses. 
Dated  June  14,  1803. 

Thomas  Newstead,  of   Kingston-upon-Hull,  York- 
shire, Chemist ;  for  a  method  of  preparing  barilla  and 
kelp,  and  the  neutral  salts  obtained  therefrom, 
pated  J^ine  18>  18Q3. 

jPeter 
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Pets&Storck,  of  John-street y  Tottenham  Court  Road, 
IVliddiesex,  Baker;  for  a  substitute  for  breii^er^s  yeast, 
which  may  be  made  and  used  in  all  weathers  and  cli* 
mates.     Dated  June  21,  1803. 

Thomas  Brown,  of  Alnwick,  Northumberland,  White- 
smith ;  for  a  machine  for  the  cutting  of  tobacco,  tallow 
for  tallow-chandlers  and  soap-boilers;  and  also  for  the 
cutting  of  turnips,  cabbages,  carrots,  and  other  kind  of 
roots,  for  the  feeding  of  cattle. 
Dated  June  21,  1803. 

Joseph  Everett,  of  Salisbury,.  Wiltshire,  Clothier  ? 
for  an  article  manufactured  of  different  materials,  and 
wove  in  a  peculiar  manner,  so  as  to  give  it  an  appear- 
ance of  velvet,  which  he  denominates,  "  Salisbury  An- 
gola Moleskin.^'^     Dated  June  28,  1803. 

George  Woods,  of  Barbican,  in  the  tity  of  London, 
Gentleman  ;  for  a  method  of  constructing  harps,  harpsi- 
chords, piano-fortes,  violins,  guitars,  and  otljer  stringed 
musical  instruments.  ~  Dated  June  28,  1803. 

Archibald  Earl  of  Dundonald;  for  a  method  of 
treating  or  preparing  hemp  and  flax,  so  as  materially  to 
aid  the  operation  of  the  tools  called  hackles,  in  the  divi- 
sion of  the  fibred,  and  which  is  likewise  attended  with 
other  advantages.     Dated  June  28;  1803. 

Edward  Warner,  the  younger,  of  Little  New-street, 
in  the  city  of  London,  Brass-founder ;  for  an  improve- 
ment upon  the  air-lamp,  the  properties  whereof  consist 
in  reflecting  a  more  general  and  stronger  lio^ht  by  means 
of  certain  valves,  and  a  newly-constructed  burner. 
.Dated  June  29,  1803. 
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Specification  of  the  Patent  granted  to  Peter  Stortck,  0/ 
John-stretty  Tottenhavi  Court  Jioad,  in  the  County  of 
Middlesex  y  Baker ;  for  d  Substitute  for  Brewers^  Yeasty 
which  may  be  made  aiid  used  iri  all  Weathers  dud  in 
all  Climates.     Dated  Junci  21, 1803; 


Ti 


O  all  to  t^^hdm  these  presents  shall  cbme^  &c. 
Now  k^ov/  y£,  that  hi  comphance  with  the  said  proviso^ 
t  the  said  Peter  Storck  do  hereby  declare  that  the  nature^ 
of  my  said  iftvention  of  a  substitute  for  brewers*  yeasty 
tehich  may  be  made  and  used  in  all  \Veathers  and  in  all 
climates,  and  the  mariner  in  which  the  same  is  made  and 
performed,  is  dcJscribed  and  specified  in  manner  follow- 
ing ;  that  is  td  say  ; 

To  make  the  Fermentation  *; — Take  six  pdunds  of  malt 
bnd  dlr^e  gallons  of  boiling  water,  mash  them  together^ 

♦  It  is  hardly  oeiifcssaty  U^  remind  oiir  readers^  that  we  p«v^  venttiijb 
to  aJtcr  the1ahguag;e  of  patentees.  — Si^ecificaiioiis  Being  legal  instru- 
ments, we  think  it  our  dnty  to  give  the  exact  'words  of  the  enroHinent. 
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cover  it  close,  let  it  stand  three  hours  ;  then  draw  the  li- 
quor off,  artd  put  two  pounds  of  brown  raoist  sugar  to 
each  gallon  of  the  liquor  ;  stir  it  welt  about  in  the  vessel 
until  the  sugar  is  dissolved  ;  then  put  it  in  a  small  cask, 
only  large  enough  to  contain  it ;  cover  the  bung-hole  of 
the  cask  with  brown  paper  only  ;  let  it  be  blood-warm ; 
take  care  not  to  keep  it  in  a  cool  place,  lest  you  6heck 
the  fermentation ;  let  it  stand  four  days :  then  prepare 
the  same  quantity  of  malt  and  boiling  water  in  the  same 
manner  as  last  mentioned,  without  sugar,     lake  the  fer- 
mentation out  of  the  vessel ;  mix  it  well  together  with 
the  last- mentioned  liquor,  when  blood- warm  ;  let  it  stand 
forty-eight  hours,  when  it  will  be  fit  for  use.     This  fer- 
mentation,   thus   prepared,   renders   it  unnecessary   to 
make  any  new  store  whilst  any  of  the  same  remains.    To 
.make  twenty-six  gallons  (ale-house  measure)  of  the  sub- 
stitute, allowing  to  each  gallon  two  pounds  of  malt  and 
one  ounce  of  hops,  and  so  in  proportion  for  a.  less  or 
greater  quantity. 

The  Process.  —  Put  twenty  -  six  ounces  of  hop?  to 
twenty-six  gallons  of  water  ;  boil  it  for  full  two  houi*s,  so 
as  to  reduce  the  liquor  to  sixteen  gip.llons.  Then  take 
the  sixteen  gallons  of  liquor  so  boiled,  and  mash  it  with 
the  n>alt,  when  the  liquor  is  one  hundred  and  ninety  de- 
grees in  "warmth,  or  near  boiling  heat;  let  it  stand  two 
hours  and  a  half,  and  then  drain  it  off;  put  it  in  a  clean 
vessel  or  cooler  ;  take  ten  gallons  .of  boiled  water,  of  the 
same  heat ;  mash  it  up  with  the  before-mentioned  malt  f 
let  it  stand  two  hours  and  a  half ;  then  drain  it  off  '\^ 
another  vessel  or  cooler,  l^afce  the  first  liquor,  so  pre- 
pared, when  blood-warm,  (or  according  to  the  state  of 
the  atmosphere  at  the  time  of  making  it,)  and  put  to  it 
four  quarts  of  f(9armentation  hereinbefore  specified  ;  mix 
it  well ;  let  it  stafid  ten  hours.  Take  the  remaining  ten 
•  gaUona 
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gallons  of  the  liquor,  j»nd  put  it  with  the  said  sixteen  gal* 

Ions  of  liquor,  so  prepared  as  herein|>efore  is  mentioned  ; 

}et  it  stand  six  hours,  and  then  it  is  fit  for  use,  in  the 

same  manner,  and  for  the  Uke  purpos^§,  whiph  brewers* 

yeast  is  made  use  of^     A.  proportionable  quantity  of  thi» 

substitute  should  be  reserved  as  a  store,  for  the  purpose 

of  fermenting  other  liquor,  so  gis  aforesaid  prepared,  tQ 

make  more  substitute  for  yeast.     Thp  advantages  attend-- 

ing  this  invention  are,  tl)dt  the  substitute  for  yeast  will 

keep  sweet  and  good  long^  than  brewers'  yeast,  may  be 

made  and  used  in  all  weathers  and  climates,  ^nd  i9  the 

means  of  making  bread  more  white  and  lighter  than 

l>rewers'  yeast. 

Directions  how  it  is  to  be  used.  — •  Two  gallons  is  siif- 
ficient  for  twelve  bushels  of  bread,  set  quarter  sponge, 
blood-warm  ;  let  it  come  to  its  full  height,  which  it  will 
do  in  four  hours,  or  rather  more  ;  and  keep  it  cooler  than 
brewers'  yeast  throughout  the  whole  process. 

In  witness  whereof,  &c. 


Specification  of  the  Patent  granted  to  Chester  Gould, 
of  Red  Lion-street y  Clerkenwelly  in  the  County  of  Mid- 
dlesex j  Gentleman  ;  for  a  Glass,  on  a  new  Principle,  to 
be  used  by  Mariners  at  Sea  instead  of  the  common  Sand 
Glasses  when  heaving  fht  Z^y  for  the  Purpose  of  ascer" 
taining  the  Ship's  Bate  of  sailings  and  also  for  othef^ 
Uses  on  Latid  or  (ft  Sea.    Doited  May  28,  1 8p3. 

rp 

X  O  all  to  whom  these   presents  shall  pome,  &c. 

Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 

I  the  said  Chester  Gottld  4q  hereby  ^clare,   that  the 

patvur^  of  my  said  i^veii(i0a|  %n^  |n  what  manner  the 

V  li  S  samt 
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84me  is  to  be  performed^  are  as  follows  ;  that  is  to  say  J 
Instead  of  the  half  minute  and  quarter  minute  s^nd 
glasses  how  comnjonly  used  at  sea  xvhen  the  log  is  thrown 
for  the  purpose  of  ascertaining,  the  ship's  rate  of  sailing, 
1  procure  to  be  blown  glasses  abput  the  shape  and  size  of 
^  aj>  orange,  or  of  a  hen's  egg,  with  a  small  holp  in  eacH 

^''  end.     These  holes  I  enlarge  with  a  small  found  file,  sucl^ 

a&  is  used  bj  watch-makers,  till  the  glass,  being  filled 
vith  water,  will  empty  itself  at  one  «nd  in  half  a  minute, 
lind  at  the  otKer  end  in  fifteen  second*;*  or  such  other  pe-y 
Viod  of  timf^  as  convenience  may  require,  thereby  making 
one  of  these  glasses  answfer  the  purpose  of  two  sand 
classes.    The  shape  and  size  of  these  glasseis,  tis  described 
abore,  I  consider  tq  be  as  convenient  and  proper  as  'any 
^      other  shape  or  sipQ  >  yet  in  these  respects  they  need  not 
^      to  bei  limited,  but  may  be  varied  acfcording .  t»  the  fancy 
of  those  who  are  concerned  in  manufactmring  and  using 
them,  provided  tb^y  are  made  to  nm  out  exactly  in  the 
time  required.     Some  I  make  to  measure  time  at  one  end 
only,  leaving  the  other  ^nd  open,  sp  that  they  may  be 
Imore  readily  filled.    When  they  are  prepared  for  use, 
they  are  filled  with  water  by  irpmersing  thepa  in  a  bucket, 
pr  otjber  vessel  of  wate|-,  and  the  water  prevented  from 
^scaping  till  the  proper  time,  by  placing  the  thumb  over 
the  hole  at  one  end  of  the  glass.    They  are  used  in  tlie 
same  xnauner  and  for  the  same  purpose  at  s^a  as  the  com* 
mon  i^nd  glasses  are.     They  are  much  more  correct  and 
uniform  in  their  actiqn,  and  less  liable  to  accident.    They 
pay  also  be  made  to  run  a  longer  time,  tq  answer  several 
purpose^  on  land  as  well  as  at  sea. 

Ill  witness  Tvhereof,  &c. 
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•> 
.Specification  of  the  Patent  granted  to  Robert  KikkwooD| 
of.  Udinburghy  Engraver ^  and  Copper-Plate  Printer  ; 
for  certain  Improvements  on  the-  Copper^Pl0t^  Printifig^ 

Presi.     Oat04  February  28,  1803, 

» 

With  ^  Plate, 

-I  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  pro- 
viso, I  the  said  Robert  Kirkwood  do  hereby  declare,  that 
the  nature  of  niy  said  invention  is  particularly  describe^ 
as  follows ;  that  is  to  say  :  In  the  usnal  method  of  copper- 
plate printing,  the  piiper  on  which  the  impression  is  tb 
ma^e  being  laid  on  the  plate,  and  both  laid  upon  a  plank, 
the  whole  are  passed  through  between  two  cylinder!, 
which  press  on  one  another,  revolving  on  axes. 

In  printing  CQmqniQn  work  the  pressman  passes  the 
plate  and  paper  through,  and  returns  them  to  himself, 
remainiug  in  the  same  place  for  convenience.  X^s  mode 
of  passing  the  plate  and  impression  twice  tbroogh  the 
pylinders  often  doubles  the  impression,  and  always  ren* 

« 

ders  it  coarse  and  obscure. 

For  a  ipore  perfect  impression,  the  pressman  passes 
^he  plate  and  paper  only  once  through,  that  is,  from 
himself  to  the  other  side  of  the  press,  and  then,  going 
round,  carries  back  th^  plate  and  iitipression  to  his  foiv 
nier  situation.  This  is  called  printing  through  pres^ 
and,  requiring  more  time  and  trouble,  is  generally 
pharged  double  both  by  the  journeyman  and  master. 
My  im{)rovements  are  as  follows,  viz. 

The  circular  form  of  the  upper  cylinder  is  interrupted,  ' 
)>roken,  or  altered,  bj'  a  part  of  it  being  in  some  degree 
flattened;  so  that  when  all  the  remaining  circular  part 
pf  it,  iji'  turning  rownd,  has  borne  on  the  plate,  the  flat 

part 
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part  is  then  presented  to  the  plate,  which  causing  a  va^ 
cuitv,  (at  the  same  time,  the  upper  cylinder  being  sup- 
ported,1  the  pressure  on  the  planlc  and  plate  is  at  an 
end,  and  they  aife  returned  by  machinery  or  the  press- 
man to  their  former  position,  where  he  remains  to  receive 
them,  and  repeat  the  operation. 

I  add,  when  required,  a  movement,  by  clock-work, 
forming  part  of  the  press,  for  the  purpose  of  numbering 
the  ipnpressions.  This  movement  is  described  by  the 
annexed  drawing  and  explanation  ;  but  any  other  appa* 
ratus  producing  the  same  effect  may  be  applied. 

The  interruption  or  alteration  of  the  circular  form  of 
.the  cylinder  is  made  on  one  or  more  parts  of  it,  accord- 
ing to  the  siz^  of  the  pUate,  or  different  cylinders  may  b« 
used  for  different-sized  plates. 

Another  means  of  improvinpc  copper-plate  printing- 
presses  is,  to  retain  the  circular  form  of  the  upper  cy- 
linder, and  make  interruptions  or  alterations  on  the  lower 
/cylinder,  at  the  same  time  fixing  two  rollers  or  other 
fiupport  for  the  plank  to  be  drawn  back  upoDy  while  un« 
supported  by  th<B  Jower  cylinder. 

Another  means  of  producing  the  desired  effect  is,  to 
pr^serye  the  circular  form  of  the  upper  and  imder  cylin- 
ders, and  raise  or  suspend  the  upper  cylinder,  or  lower 
the  under  cylinder,  by  a  lever  on  each  side  of  the  press, 
or  other  mechanical  contrivance,  in  order  to  allow  the 
plank  and  plate  to  return  to  tbi^  workman  ^rithout  passing 
twice  through  the  cylinders,  or  obliging  the  workman  to 
go  round  the  press,  or  reacli  ovpr  the  upper  roller  for 
his  plate  and  impression,  a$  is  u.$(|al  in  printing  through 
press. 

The  annexed  drawing  and  references  will  more  fully 
exemplify  the  application  of  niy  said  invention. 

In  witness  whereof,  &c. 

R£F£Ilr> 
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References  TO  Plate  X. 

Fig.  1,  a  perspective  view  of  tlie  press. 

A,  the  circle  of  the  roller  interr;ipted  ;  which,  by 
being  supported,  permits  the  plank  to  be  dra^vn  back 
dfter  the  circular  point  has  borne  on  the  paper  and 
plate. 

B,  the  laciAg  or  fastening  of  the  blankets,  (see 
Fig.  4.) 

C,  C,  a  pulley  and  weight,  which  draws  back  tlie 
plank  when  the  interception  is  presented  to  the  paper 
litid  plate  after  the  circular  part  has  compleated  the  im- 
pression. 

D,  a  rope  (another  of  which  is  on  the  other  side  of 
the  plank)  which  checks  the  plank  in  bringing  it  td  its 
former  position,  (see  Fig.  3.) 

E,  a  small  roller,  the  width  of  the  frame  on  which  the 
'  plank  runs  when  it  is  pulled  back',  (see  Fig.  3.) 

F,  a  handle  fixed  to  the  plank,  by  which  the  pressman 
directs  and  steadies  the  plank  in  returning  it.' 

G>  an  index,  for  numbering  the  impressions ;  effected 
by  the  motion  of  the  upper  roller,  which  cannot  be 
moved  when  the  motion  of  the  press  is  reversed. 

Fig.  2,  side-view  of  the  press. 

A,  A,  A,  A,  dotted  lines,  represent  the  two  intercep- 
tions (same  as  A  A,  Fig.  5.) 

H  H,  support  to  the  rollers  when  a  flat  side  is  pre- 
sented to  the  plank. 

1^1,  the  circular  parts  of  the  roller,  which  press  alter- 
liately  on  the  paper  and  plate,  and  thereby  make  impres- 
sions, (same  as  Fig.  6.) 

D,  one  of  the  check  ropes,  (described  in  Fig.  1.) 

£f  asmall  roller,  at  the  back  of  the  press,  (as  Fig.  1 . ) 

Fig- 
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Fig.  3,  a  back-view  of  the  press. 

KK,  space  between  upper  roller  atid  plank,  when  oiitf 
of  the  flat  sides  is  presented  to  the  plank. 

Ey  the  small  roller  aflixed  to  the  frame  df  the  press^ 
on  which  the  plank  runs  when  it  is  pulled  bai:k. 

L  L,  brass  sliding  frame,  for  ditto  to  adjust  it  to  thi^ 
proper  height,  (see  Fig.  6.) 

D  Dj  two  ropes,  which  check  the  plaiik« 

Fig.  4,  the  upper  roller  by  itself. 

I,  I,  the  two  circular  parts,  as  described  in  Fig.  ^* 

A  A  A  A,  one  of  the  flat  sides. 

B,  the  lacing  or  fastening  of  the  blankets  t6  the 
pins  M. 

N,  N,  two  points,  by  which  the  itidex  is  efiected^ 
(see  Fig*  7)  ;  these  points  to  be  more  or  fewer  accord^ 
ing  to  the  number  of  interruptions  in  the  circle  of  tb6 
roller. 

Fig.  5,  an  end-view  of  the  upper  roller,  as  described 

in  Fig.  2.) 

« 

Fig.  6,  the  two  brass  frames  for  sihall  rollers,  (as 
Fig.  3.) 

Fig.  7,  the  index. 

O  O,  the  end  of  axle  of  upper  roller. 

N,  N,  two  points  fixed  to  ditto,  to  effect  the  index« 
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■  Specification  of  the  Patent  granted  to  Robert  Masok,  o/* 
*  St,   Thanias*S' street  J   Portsmouth,   in  the  County  if 

•  Southampton,  and  tate  of  Cumbtrland'Street,  Portsea, 
in  the  said  County,  Gentlfinan ;  for  certain  Improve'^ 

'  ments  on  a^  common  JVaggoti,  whereby  the  same  may  oc^ 
^asionalh/  be  separnted  and  used  as  two  Carts,  denomp^ 
pated  **  The  Patent  Hampshire  JVaggonJ*  ' 

Dated  February  28,  1803.' 

JL  O  all  to  whom  these  preiieiits  sbatl-  come,  &€• 
'Now  JCNOW  YE,  that  in  CQmpliance  with  the  said  proviso, 
I  tbe  said  Robert  Miason  do  hereby  declare  that  my  said 
invention  is  described  in  manner  following ;  that  is  to 
say :  The  waggon  js  formed  by  two  distinct  frames  or 
parte,  which  I  term  the  fore  and  hiod  carts,  as  they  cor^ 
respond  with  the  fore  and  hind  parts  of  a  ^pmipon  wag- 
gon, with  the  exception  only  as  tQ  the  pole,  thos^  carts 
liaving  one  each ;  that  of  the  fore  cart  turns  upwards 
frotn  the  main  pin  on  the  lender  side  thereof.  A  rpljeir 
may  be  fixed  for  the  sweep  pf  the  hounds  to  lock  on  uqtit 
it  reaches  the  back  shiidlock,  to  which  it  is  secured,  and 
extends  about*  foi^r  inches  behind  the  extreme  thereof, 
which  projection  passes  uT^der  th^  fore  shudlock  of  the 
hind  cart,  through  which  ai)d  the  said  projection  of  the 
pole  an  iron  pin  is  to  pa^9,  and  secured  on  the  under 
side  by  key,  or  nut  aqd  screw.  The  pole  of  the  hin4 
cart  to  proceed  from  the  hind  shudlock  through  the  pil« 
low  or  axletree,  turning  upward  to  tlie  front  shudlock, 
being  secured  thereto,  and  extending  about  four  inches 
ftdfk  the  extreme  thereof  \  which  prqj^c|ton  passes  under 
the  liindcr  shudloclw  of  the  fore  cart,  through'  which  and 
'  tlie  said  projection  of  the  hind  polo  ai)^  iron  pin  il^  to  pass,' 
and  [Secured,  as  describeid;  with  th^  p61e  of  theft^C^.C0irt. 
Vol.  IIL-^Second  Series.  K.k  M 
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As  the  projectiops  pf  the  two  poles  are  to  p^s^  qlose  ta 
^^ch  other,  it  i^  necessary  qx\^  ^hq\k\d  iaplme  to  the  right, 
ap4  the  other  to  the  ieftv 

Th^  pin^  here  describee)  as  p^ing  throqgh  th^  shud« 
locks  ^q4  projections  pf  th^  i¥>l^s»  by  which  the  CfMTta 
are  in  psirt  qnitpdy   are  to  hp  x^^oy^i   ^"4   passed 
throqgh  the  tfed  into  the  fore  a:i{etrpe,  pne  on  ^i^ch  side 
tJie  m^in  piii,  to  prevent  its  lopking  whpn  used  ^  f  cart, 
7he  sides  an4  shudlocks  of  the  carts  ^re  united  witl^ 
bpAJ^  an4  eyes,    or   other  6^b9tant^ll   fastening ;    but 
the  most  simple  and  secure  |bat  I  reconuii^ndi  is  two 
atrong  iroq  straps^  fastenied  to  the  top  and  botto.m  ^ide^i 
yearly  at  eaph  end  of  the  hipd  shuc|iopk  of  th^  fore  cart, 
«o  as  to  run  ^nd  pass  on  the  sides  thereof,  an4  projecting 
l><^ind  the  shudiock  about  two  inphes  and  ^  h^If,  wi^b  ail 
pye  or  hqle  in  sftch  prqiection.     These  sti'aps  I  tex^ 
irniqn  eyes :  one  union  eye,  qf  a  similar  description,  is 
fixed  to  the  centre  of  the  front,  nearly  at  eaph  en4  of  the 
fore  shudiock  of  the  huid  cart,  by  twq  stiaps  clfusping  the 
shudiock,  one  passing  over  4114  the  other  under  the  sides 
^f  the  said  cart,  sq  as  to  cpnie  in  contact^  an4  (ill  MP  the 
^hcde  ^ace  between  the  two  i^niqn  eyesjj  described  as  being 
pearly  at  each  en4  of  the  hin4  shudlopk  pf.  the  fore  part 
The  centre  of  (hese  uniqn  eyeg^^hquld  be  ex^ptly  in  a  jinp 
with  the  n^ceting  of  %l\e  jwp  s^Mdlocks  to  which  they  are 
jjecure4  ;.  and  these  union  eyes  inay  |).e  made  square  to 
theif  extreme  end,  or  snfpeTbill^j  PV  wedge-like,  which 
I  should  rathpr  reconprnend,  as  it  woulc}  ten4  tQ  Hl^ite 
them  the  mprp  easily.    Also  two  other  luiion  eyes  are  fixe4 
pne  on  the  nn4cr  side  of  each  of  tbp  upper  raves  of  the 
forepart,  at  the  hin  4  par^  thereof,  an^  twp  others  fjje4 
jjne  on  eaph  of -the  ppper  raves  of  the  hind  part  at  thQ 
front  thereof. '  Th^  eyes  and  holes  in  those  fi^ed  to.  \h^ 

-X  ...  ^ 

imppr  r^yos  |  w^uljl  recomn^end  to  be  squjirci  a^d  thps^^ 

.         >oa 
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bn  the  ^hudldcks  iround ; .  tfaests  utiioii  eyes  maj^  he  placed 
\;ice  versa  f  that  is  td  say^  fbiitf  on  tlie  for^  shudlock  otihM 
hind  taft,  and  two  on  the  hind  shudlock  of  the  fore  cart  i 
arid  on  the  t6p  of  the  upper  raves  of  the  fore  cart,  and, 
on  the  under  side  df  such  fares  of  the  hind  cart^  instead 
as  above  det  fojrth  ;  Bo  that  the  WhoI&  life  Union  ^yes  ocl 
each  isicfe  bf  theXvaggon  are  iti  contact,  through  which  a 
long  iron  pin  is  to  pass,  which  liiky  be  square^  from  the 
top  or  head  thereof,  iinti!  it  meets  the  shudlock,  and 
thence  it>i)nd,  to  eorrespdnd  with  the  Union  eyes  oft  the 
•hudlocks,  and  may  be  sufficiently  loilg  to  pasd  through 
m  iron  strap,  iRxed  for  that  purpose  to  the  shafts  of  the 
hind  cart,  and  secured  at  the  urtder  side  thereof  by  a  key, 
or  nut  and  screw.  It  will  be  necessary  to  put  a  stii-outet 
iron  on  each  side,  and  within  about  two  inches  of  the  ex*^ 
Ireme  end  of  the  fete  cart ;  and  also  a  stroutet  iron  on 
each  side,  within  about  the  like  distancie  from  the  front 
of  the  hind  cart.  The  shafts  of  the  hind  cart  are  to  be 
united  thereto  in  the  u«ual  way,  and  to  pass  under  tht 
bed,  and  on  the  pillow  of  the  fore  cart*  The  front  bolt 
of  the  hounds  to  be  brought  forward  near  to  the  extreme 
end  or  nose  thereof,  which  will  tend  to  resist  the  strain  in 
locking,  as  the  hounds  pin  passes  behind  the  said  bolt  in 
securing  the  shafts  to  the  houndsv  The  nose  of  the 
hounds  I  would  recommend  to  curve  a  little  upwards  ;  it 
will  tend  to  throw  the  shafts  somewhat  higher  wbetl  used 
sis  a  cart. 

When  the  waggon  is  divided  apd  used  as  caits>  the 
shafts  of  the  fore  carts  are  to  be  removed  back  on  the 
hounds  about  ten  inches  to  other  holes,  Which  now  come 
in  contaijt  for  the  hounds  pin  to  pass  through,  to  secure 
the  shafts  to  the  hounds^  By  the  shafts  1;>eing  thus  mo* 
ved  back  on  the  hounds,  the  nose  thereof  is  brougl^ 
Bearly  to  the  hind  bdt  of  the  shafts,  a  piece  of  iron  oir 
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wood  being  fastened  On  the  under  side  thereof)  td  prev(?nt 
the  houuJs  dropping  dovrn  or  passing  through  the  shafts,, 
I'here  may  be  two  straps  of  iron,  which  I  term  struts^ 
&steaed  one  witbioiside  of  <  each  of  the  sides  of  the  fore. 
cart  by  an  Iron  pin,  and,  having  an  eye  at  the  lower  end 
tliereof,  through  which  thf  hounds  pin  should  pass  When 
securing  the  shafU  to^  the  hounds,  as  these  will  tend  to^ 
support  the  front  pari  of  the  cart,  as  also  the  hounds,  in 
tipting  to  discharge  4  load*  These  struts  may  be  laid 
up  under  the  bed  w^en  a  waggon,  by  hooks  placed 
for  that  ptcfpose^  There  must  then  bo  another  hole  on 
each  side  of  the  sliafl  nearer  to  the  bolts,  to  eome  in  con- 
tact  with  tb^se  holes  in  the  fore  part  of  the  hounds  that 
aVe  occupied  by  the  bounds  pin  when  a  waggon^  Through 
thesie  another  long  pin,  of  two  short  ones,  are  to  pass, 
to  secure  and  depress  the  nose  of  the  hounds  to  the  shafts ;, 
which  pin  or  pins  aire  to  be  fastened  by  keys,  or  nuts  and 
screws;  but  in  case  the  carts  are  to  be  used  as  tip-carts, 

then  the  9haf^s  of  the  fore  cart  being  fastened  to  the 

'  ■  .'         '  *    .  <  ■    * 

houiids  and  struts  by  the  hounds  pin  only  as  above  de- 
scribed, a  strap  of  iron  is  to  clasp  the  front  bolt  of  the 
hounds,  being  secured  at  the  top  and  bottom  sides^  and 
projecting  from  the  front  thereof  about  three  inches,  ha- 
ving in  such  projection  a  mortise  or  square  hole  in  the 
topi  and  another  corresponding  therewith,  only  being  a 
littlb  longer  in  the  under  side:  these  holes  must  be  in. 
4:ontact  with  each  other.  These  straps  I  term  .^he  tip- 
strap,  through  Avhich  an  iron  bar,  corresponding  with  the 
mortise  holes,  is  to  pass,  having  several  holes  therein, 
and  a  stop  at  the  top,  to  prevent  its  passing  quitq  through,, 
this!  term  the  tip-iron,  and  which  is  to  be  received  at 
the  under  side  of  tip-strap  on  a  strong  hook,  fixed  at  the. 
tinder  side,  and  at  the  back  of  the  hind  bolt  of  the  shafts, 
or  on  a  strong  iron  pin^  similar  to  the  hounds  pin^  which 
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\$  to  pass  through  n  strap  of  iroip  fixed  to  the^iqidersiiW^ 
of  each  side  of  the  sbafit^  so  that,  by*  potting  a  small  irtiA^ 
key  thoiugh  either  of  the  ho^  ifi  the  tip^iron  above  thU. 
tip-strap,  the  nose  of  the  hoooda  nay  be  depressed  ^r 
elevated,  as  occasion  may  .require.  .  I  shouId.recatxm)ead» 
^his  ^ip-iron  to  be  a  little  ctirved,  so  as  to  conl^  jost  iUD^. 
^er  the  fore  part  of  the  bed  of  the  <:art.  The  sb^^s  o^, 
the  hind  cart  are  to  b&  fixed  with  books  and  eyes^  or* 
ether  u^ual  fastening,  harrng  a  staple  fixed  to,  or .  mor-: 
tise  in,  the  front  bolt,  or  in  a  cross  bolt  fixed  thereto' 
j(or  that  purpose  ;  and  another  strong,  strap  of  iron,  wUh, 
a  mortise  therein,  fixed  to  the  under  side  of  the  fsiOBtc 
shudlock  to  the  projecting  part  of  the  pole..  These  twoi 
inortises  are  to  be  in  contact,  so  that  a  tip4ron,  similar; 
to  that  for  the  fore  cart,  may  pass  through  botb^  havii||p' 
a  stop  at  one  or  both  ends,  to  prevent  its  passiog» 
through,  so  that  a  small  iron  key  being  introduced  to 
either  of  the  holes  in  the  tip-iron,  the  body  of  thQ  cart- 
is  depressed  to  the  shafts^  or  elevated,  as  occasion  may. 
require.  And  in  order  that  this  tip*iron,  if  left  ia  this 
situation  when  the  carts  are  united,  may  not  bang  down^' 
or  be. in  the  way,  a  joint  hinge  may  be  made  in  it,  to 
fold  up  under  the  shaft,  or  a  hook  may  be  fixed  .to  iim 
front  bolt  of  the  slmft,  so  as  to  receive  tlie  end  of  the 
tip*iron  the  saipe  as  that  for  the  fore  cart,  so  that  it  can 
be  very  easily  removed.  The  tail-board  of  the  fore  cart^ 
ijoay  be  secured  with  either  one  or  two  starts,  fixed  at 
the  bottom  thereof,  to  go  into  the  shudlo^k^  aiyl  two- 
other  starts  fi'om  ^the  top  rait  thereof,  one  at  each  e&d^ 
to  drop  into  the  union  eyes,  fixed  to  the  iipper  raves ;  but* 
if  a  narrow  tailobpard  only  be  Required,' tbe;i  two  starts- 
are  to  be  fixed  at  the  bottom  edge,  one  at  each  end,  sa 
as  to  drop  into  the  union  eyes  ,of  the  shudlocki.  and  e^-* 
cured  at  the  under  side  thereof  by  a  key..   The  head* 
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board  oiFthe  liifid  ^ait  to  be  secured  by  two  suirts  firom 
the  bottom  thereof,  to  go  into  the  shndJocIc,  afid  baying 
a  hole  is-  each  end  of  the  top  rail  to  come  in  contact 
with  Ae  union  eyes  to  the  upper  rares;    Throug|i  thesd' 
tbe  long  iron  pins,  which  .are  used  to  unite  the  carts^ 
am  to  pass,  taking  the  same  situation  as  when  the  wag» 
gon  b  compleat.'    Two  iron  'S09kets,  about  five  incheii 
long,  are  to  be  fixed  at  the  hinder  part  of  the  orer  or  outer' 
raires  of  the  fore  cart^  so  as  to  receive  the  front  ends  o^ 
$b»  said  raves  of  the  hind  cart.  The  head  and  tail  ladders^ 
and  ail  other  uso^  or  neccessary  things  used  with  com-^** 
>i><Ki  waggons  may  be  applied  to  this.    The  head  ladder ' 
ttiay  be  removetl  to  the  front  of  the  hind  cart.    If  occasion ' 
raqu&e  I  havd  alsa  other  ladders,  which  I  denominate  side 
laddefs,  made  of  wood  or  rope,  two  for  each  side,  with 
ijxyes  at  the  lower  ends  thereof,  to  be  fastened  to  two  hooks^' 
&red  for  that  purpose  to  each  of  th^  over  or  outer  raves, 
one  al  each  end.     These  hooks  may  be  made  to  secure 
sifch  raves  to  the  strouters.   As  these  side  ladders  are  only 
for  the  purpose  of  securing  all  loose  loads,  such  as  bar^ 
ley,  oats,  bay,  &c.  and  as  every  waggon  may  not  re- 
quire them,'  I  wish  to  conceive  myself  at  liberty  to  dls-' 
pose  of  waggons  with  or  without  them.    Should  it  be 
Widied  the  hind  cart  to  be  dra^n  by  horses  abreast,  or 
owtricle  fashion,  then  the  pole  of  the  hind  cart  to  be  con- 
timied  suiicieiTtly  long,  and  pass  under  the  bed  of  the 
fore  cart,'throu^  which  the  main  pin  may  be  made  to 
pass,  as  also  a  pin  at  the  hind  shudlock  of  the  fore  cart. 

•  Waggons  of  usual  pattern  or  fancy  may  be  made  on 
this  principle,  but  those  which  are  made  so  that  the  fore 
wheela  lock  emirely  under  the  bed  j  the  fore  pole  may 
br  dispensed  with. 

Brewers*  drays  majr  also  be  made  to  unite  on  this  plan*' 

In  witness  whereof, .  &cl 
-    ^  -  Experiment^ 
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t!xperiments  on  the  Quantity  ef  Gases  ahsorUi  by  Wat^r 
(?/  diferptf  Taiipcraiures\  and  und^  d^crent  Pt^ssures^^ 

fiy  Air,  WiuuAM  H^KXt 

With  a  Plate, 

From  tho  Philosophical  Tra.nsao'HOIIS  cf  di# 

Royal  JBootETYi 

JL  HOUGH  the  solubility  of  an  indiridnal  gag  in  water 
foTWS^y  generally,  a  part  of  its  cliemical  history^  yet  this 
property  has  been  overlooked  in  the  exaoiinatioa  of  9^ 
vernl  species  of  the  class  of  aeriform  sabstanees.  The 
carbonic  acid  indeed  is  the  only  gas  whose  relation  to  wa« 
tei'  has  been  an  object  of  much  attention  ;  and,  at  a  very 
early  period  of  its  history,  Mr.  Cavendish,  in  the  course 
of  inquiries,  the  results  of  which  were  the  groundwork 
pf  the  ntiost  important  subsequent  discoveries,  ascertained, 
urith  pe<?uliar  care,  the  proportion  of  carbonic  acid  g^a 
Con4ensibIe  in  water  at  the  temperature  of  55°  of  Fahren* 
heit.  Dr.  Priestley  also,  about  the  same  period^  directed 
bis  attention  to  the  saturation  of  water  with  fixed  air^ 
and  contrived  a  simple  and  effectual  mode  of  obtaining 
this  iippregnation.  His  apparatus  afterwards  gave  wa/ 
to  the  more  manageable  one  of  Dr.  Nooth ;  and  this,  in 
its  turn,  has  been  f>uperseded  by  the  improved  mode  of 
condensing  into  wat^r  many  times  its  bulk  of  various 
gases,  ioveuted  and  practised  by  several  chemical  ar«- 
tists  (as  w|^ll  as  by  myself ),  both  in, this  country  and 
abroad. 

,  The  influence  of  pressure,  in  accomplishing  this  strong 

impregnation,  was  tivst,   I  believe,  suggested  by  Dr. 

Priestley,     *Mn  an  exhausted  receiver,"  that  most  in* 

ge^io^s  philosopher  obseryea,,  ^f  Pyriuont  waMr  ;will  ac^ 

...  ^*  tually 
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/^  tqally  boil  by  the  copious  discharge  of  its  air;  ancl  I 
<'  do  not  doulu,  therefore,  that  by  means  of  a  pon-' 
<^  densing  engine  water  might  be  much  more  highly  im-- 
<*  pregnated  With  jthe  virtaes  of  the  Pyrtoont  spring  *," 

Before  describing  \ay  es^peripoents  on  the  effects  of 
additional  pressure,  in  saturating  water  mth  gfises;  i^ 
wiU  be  iiecfissary  to  state  the  resuks  of  others^  tfaat  were 
previously  expedient,. to  determine  the  quantity  of  each 
gas  combinable  with  water,  at  ^  given  temperfiture,  ami 
^hder  the  orejinftry  weight  of  the  atmosphere.  In  ;i  few 
^instanceii  also  it  was  deemed  proper  to  ascertain  the  in* 
fluence  of  diflferent  temperatures  ovef  th^  pond^nsatioii^ 
of  gases  in  water. 

;      .     .  SECTION    I, 

.   On  ihc  Smniitj/  of  Gases  absorbed  by  Water ^  fiJMler  ik^ 
usual  Pressure  of  the  ^tmo^her^ 

»,  In  order  to  attain  considerable  min\)teness  in  obsei^ 
*\ing  the  proportion  of  gases  absorbed  by  water,  an  ap, 
paratus  was  employed,  of  which  th^  follqwing  is  a  de* 
scription. 

«  The  vessel  A,  (Plate  XII.  Rg,  l7)  is  of  glass,  about 
2  inches  diameter  and  4|  inches  long.  It  is  graduated 
into  cubical  inches,  and  quarter  inches )  and  furnished  at 
the  top  .with  a  brass  cap,  into  which  a  cocV  a  \s  screwed. 
•To  the  lower  aperture  a  copper  tub^  C  is  cemented, 
^hicb'is  bent  at  a  right  ^ngle,  the  leg  nearest  the  vessel 
1>eing  carried  downwards/  and  furnished  with  a  cock  J« 
B,  is  a  glass  tube,*  of  about  i  inch  bore,  bent  at  a  right 
angle,  and  graduated,  fVom  a  gjven  point,  into  btin« 
(dredtfa  parts  of  a  cubical  inch.  It  ^  atta9faed  to  the  cop;? 
per  pipe,  by  a  tube  of  Indian  rttbb^  D,  QV^r  wbi^h  |i  '^ 

'.   4f  EtpMbeifts  on  aii,  i^rnirigtil  and  mdh^diie^,  W.  I«  p>  ^K   . 
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covering  of  leather,  forming  a  joint,  which  admits  of  the 
vessel  A  being  briskly  agitated.  When  the  apparatus  is 
used,  it  is  first  filled  with  quicksilver ;  a  transfer  bottle 
of  elastic  gum,  furnished  with  a  cock,  and  containing 
water  of  a  known  temperature,  is  screwed  on ;  and  a 
communication  is  opened,  through  the  cocks,  betweea 
the  bottle  and  the  glass  vessel.  The  lower  cock  b  is  then 
Opened,  through  which  the  mercury  runs  oufe,  while  its 
place  is  supplied  by  a  quantity  of  water  from  above,  mea- 
surable by  the  scale  on  A.  This  transfer  is  removed,  and 
another  containing  gas  being  substituted,  a  measured 
quantity  of  gas  is  admitted  in  a  similar  manner.  Strong 
agitation  is  now  applied,  by  means  of  the  joint  D ; 
and  mercury  is  poured  into  the  tube  B,  to  supply  the 
descent  occasioned  by  the  absorption  in  A  ;  its  level  be- 
ing exactly  preserved  in  both  legs  of  the  syphon,  both  at 
the  commencement  and  close  of  the  experiment.  The 
quantity  of  mercury  required  for  this  purpose,  indicates 
precisely  the  amount  of  the  gas  absorbedt 

The  only  advantage  of  this  apparatus  dver  a  cyliti- 
drical  jar,  inverted  in  the  usual  way  over  mercury,  is, 
that,  by  means  of  the  tube  B,  very  minute  degrees  of 
absorption  may  be  measured,  which  would  scarcely  be 
perceived  in  a  wide  vessel. 

For  the  more  absorbable  gases,  I  found  this  instrument 
to  answer  perfectly  well ;  but,  for  ascertaining  the  solu- 
bility of  those  which  are  taken  up  by  water  in  only 
small  proportion,  I  preferred  one  of  different  construc- 
tion. It  consisted  simply  of  a  glass  vessel,  of  the  capa^ 
city  of  57|  cubical  inches,  and  shaped  as  in  Fig.  2.  At 
(L  was  cemented  a  cock,  provided  with  a  screw  ;  and  the 
lower  cock  b  was  of  glass,  accurately  gfound  in.  The 
vessel  was  then  filled  with  water  which  had  been  Ions 
boiled  ;  a  lifting  valve  was  screwed  on  rr,  the  cock  being 
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the  g^  employed,  with  a  minute  portion  of  the  air  6f  the 
vessel  used  for  its  extrication,  a  small  quantity  will  al- 
ways be  liberated  from  the  water,  whatever  pains  have 
been  taken  to  deprive  it  of  air,  by  previous  long  boiling, 
exposure  under  the  air  pump,  or  both  in  succession. 
That  this  is  the  true  explanation  appears  also  from  the 
result  of  adding  to  the  gas  a  proportion  of  common  air. 
Thus,  when,  at  the  temperature  of  55^f  20  measures  of 
carbonic  acid  are  agitated  with  10  of  water,  at  least  10 
measures  of  gas  are  taken  up ;  but,  fronfi  a  mixture  of 
20  measures  of  carbonic  acid  with  10  of  common  air,  10 
parts  of  water  take  only  6  of  carbonic  acid,  or  4  less  than 
in  the  former  instance. 

An  analogous  fact  was  observed  by  Dr.  Brownrigg  *, 
who  remarked  that  gas  does  not  escape  from  die  water 
which  it  impregnates,  unless  the  water  be  in  contact  with 
air  :  for  when  the  Pouhon  water  was  excluded  from  air, 
but,  at  the  same  time,  liberty  was  given  for  its  gas  to 
arise  into  an  empty  bladder,  the  gas  did  not  spontanea 
ously  separate  from  the  water,  but,  on  the  contrary,  re- 
mained united  with  it  when  exposed  to  the  greatest  heat 
of  our  cUmate.  When  the  impregnated  water,  he  ob- 
serves, is  thus  excluded  from  air,  the  gas  will  escape  very 
slowly,  at  any  temperature  less  than  110**  of  Fahrenheit, 
altbqugh  such  heat  be  sufficient  for  the  distillation  of  wa- 
ter ;  UQi*  can  it  be  wholly  expelled  by  a  heat  of  160*  or 
170**,  continued  two  hours.  But  it  is  well  kndwn,  that 
water  saturated  with  carbonic  ^cid  gives  up  its  gas  ra- 
pidly, when  freely  exposed  to  the  atmosphere. 

In  fixing  the  proportion  of  carbonic  acid  gas  absorbed, 
it  is  therefore  necessary  to  note  the  quantity  of  Xfiaduum, 
as  is  done  in  the  following  table. 

*  See  Dr.  Brownrigg's  Paper  on  the  Pouhon  Water,  Phil.  Trans, 
vol.  LXIY. 
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Since  the  above  tabic  was  dra.wn  up,  I  have  been  gra- 
.  tiBed  by  remarking  that,  in  the  ex;oeriments  of  Mr.  Ca- 
vendish,  similar  variations  in  the  fiuantities  absorbed 
were  jtroduced  by  the  variable  amoun.t  of  the  residua  ; 
as  will  a^opear  from  the  following  deductions  from  his 
experiment's. 

At  the  temperafc^e  of  55°. 
J.  When  the  gj^.-*  absorbed  was  to  the  residue  as  100  to  164, 
100  cubical  imj.  hes  of  water  took  up        .        •        ^6 

2.  When 
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2.  When  the  absorbed  gas  was  to  the  residue  as  100  to  16, 
100  inches  of  water-took  up     .         .         .         .         107 

3.  The  absorbed  gas  being  to  the  residue  as  100  to  10, 
100  parts  of  water  absorbed,  .         .         .         102 J 

4.  The  absorption  being  to  the  residue  as  100  to  1^, 
100  parts  of  water  took  up,  .         .         .  95^ 

* 

The  quality  of  the  residuum  I  only  ascertained  in  ex- 
periments 5  and  6  of  the  preceding  table.  In  experi- 
ment 5,  the  residuary  two  measures  contained  7i  per  cent, 
of  common  air,  or  0.15  of  a  measure.  But  of  those  13 
existed  previously  in  the  20  measures  of  carbonic  acid 
gas  ;  and  the  20  measures  of  water  had  therefore  only 
given  up  .02  of  a  measure,  or  about  j-^sts  of  its  bulk.  I 
apprehend,  however,  that  the  whole  of  the  common  air 
was  not  even  thus  extricated  from  the  water.  In  experi- 
ment 6  the  3  residuary  measures  contained  i  of  com- 

♦ 

xnon  air. 

To  judge  of  the  influence  of  temperaturo,  it  is  essen- 
tial that  the  experiments  compared  should  be  on  si- 
milar proportions  of  gas  and  water.  TAus,  from  a  com- 
parison of  experiment  1  and  2,  it  appears  that  about  t^ 
of  the  whole  bulk  absorbable  at  i5**  is  the  diminution  of 
the  quantity  of  absorption  produced  by  each  elevation  of 
10®  of  temperature  ;  and  th^  same  inference  fallows  from 
various  other  experiment*^,  the  results  of  which  1  have 
thought  it  needless  to  stete  *. 

*  During  the  absorption  of  carbonic  acid  by  water,  the  gas  and  wa> 
ter  having  previoiis^f  the  same  temperature^  there  is  an  extrication  of 
caloric  sufficient  to  raise  the  temperature  of  the  water  between  §  and  J 
of  a  degree  of  Fahrenheit.  The  same  effect  is  produced  by  the  conden- 
sation of  sntphuretted  hydrogen  and  nitrous  oxide  gases,  though  less 
apparentfy.  To  perceive  this  phenomenon,  considerable  quant\ti«fi  of 
gas  ^ii  water  should  be  used. 

2.  Sulphureted 
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2.  Sulphuretted  Hydrogen  Gas. 

One  himclred  parts  of  water,  at  55"*  of  temperature, 
absorb  86  parts  of  this  gas,  obtained  from  sulphuret  of 
iron  and  dilute  sulphuric  acid,  a  residue  being  left,  equal 
in  bulk  to  the  gas  absorbed.  At  85**,  under  similar  cir- 
cumstances, the  same  quantity  abaorbs  78. 

3.  Nitrous  Oxide, 

At  45^,  1 00  cubic  inches  of  water  take  up  50  of  nitjw)tis 
oxide  ;  and  at  l(f,  the  same  quantity  takes  up  only  44. 
According  to  Mr.  Davy,  in  whose  experiments,  from  his 
intimate  knowledge  of  this  gas,  and  skill  in  its  prepara^ 
tion,  I  place  more  confidence  than  in  my  own,  100 
inches  of  water  at  45*  take  up  54  of  nitrous  oxide,  the 
residuum  being  about  one  half  the  volume  of  the  gas 
absorbed. 

4.  Less  absorbable  Gases, 

The  experiments  with  those  gases  which  are  absorbed 
only  in  sparing  proportion  by  water,  I  could  not  conve- 
niently make  at  more  than  one  temperature  ;  nor  indeed 
did  the  object  appear  to  me  worthy  of  the  time  and  at- 
tention which  such  a  repetition  of  them  would  have  re- 
quired. Of  the  accuracy  of  the  following,  however,  I 
satisfied  myself,  by  repeating  each  two  or  three  times ; 
and  with  gases  of  the  greatest  attainable  purity. 

100  cubic  inches  of  water  at  6o®  absorb. 

Of  nitrous  gas 5       inches.' 

Oxygenous  gas  .......  2.63 

Phosphuretted  hydrogen  ditto   ..     .  2.14 

Gaseous  oxide  of  carbon  ....  2.01 

Carburetted  hydrogen  gas     .     .     .  1.40 

Azotic  gas     •.*.....  1.-20 

Hydrogen  gas 1.08 

The 
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The  solubility  of  atmospherical  air  cannot  easily  be 
ascertained  ;  for,  as  I  shall  hereafter  shew,  in  a  memoir 
on  the  expulsion  of  gases  from  water  by  each  other,  air 
is  decomposed  by  agitation  with  boiled  water,  its  oxy- 
genous portion  being  absorbed  in  preference. 

From  the  statements  given  by  various  philosophers, 
(the  Abb6  NoUet,  Drs.  Hales,  Priestley,  and  Pearson,) 
of  the  quantity  of  air  separable  from  water  of  different 
kinds,  by  heat  or  a  diminished  {>ressure,  I  expected  that 
a  much  larger  proportion  of  the  gases  constituting  the 
atmosphere  would  have  been  absorbed  by  water,  than  the 
above  numbers  assign.  It  is  to  be  recollected,  however^ 
^at  no  method  hitherto  discovered  detaches  from  water 
all  its  air ;  and  the  unknown  quantity  remaining  in  it^ 
after  these  modes  of  separation  have  been  employed,  is 
to  be  added  to  that  with  which  a  given  volume  of  water 
can  be  artificially  impregnated.  Jh,  Pearson,  in  his  en- 
quiries into  the  nature  of  the  gas  obtained  by  passing 
electric  discharges  through  water,  was  at  great  pains  to 
purify  the  subject  of  his  experiments  from  air,  by  boil- 
ing and  a  powerful  air  pump;  but  ho  always  found, 
that  after  the  full  effect  of  both  these  methods,  electricity 
liberated  a  farther,  and  not  an  inconsiderable,  portion 
of  air  *. 

Common  spring  water  may,  I  think,  be  fairly  taj^eo 
as  a  specimen  of  water  fully  charged  with  atmospherical 
air  ;  and,  with  the  view  of  determining  the  quantity  and 
kind  of  gases  e>ftricated  from  it,  I  made  the  following 
experiment.  A  gliss  globe,  of  the  capacity  of  117|  cu- 
bical inches,  was  filled  with  water  fresh  from  the  well. 
To  its  mouth  was  adapted  a  curved  and  stoppered  tube, 
which  held  |  of  an  inch;  and  this  was  also  filled  with 

*  Philosophical  Transactions  for  17^. 

water. 
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Water*  The  globe  was  then  placed  in  a  vessel  of  brine^ 
which  Wfts  kept  boiling  between  six  and  seven  hours,  and 
the  gases  were  received  oVer  mercury^  Their  quantity 
and  quality  were  a^  follows. 


. 

Cub.  inches 

Consisted  of 

Proportion  of 

Okygen  gas  in  th« 

tesiduary  air. 

No. 

£arbotiic  acid. 

Air. 

1 

1.25 

0.50 

0.75 

0.20 

2 

1.25 

0.85 

0.40 

0.16 

3 

1.63 

.  1.23 

0^40 

0*16 

• 

4. 

0.60 

0.49 

0.01 

lost  by  ac- 

w 



cident. 

Air  remaining 
in  the  bent  tube 

4.63 

3.01 

1.56 

5.38 >  total  gas  from  111|  inches  of  water. 

But  4|  inches  of  water  were  expelled  owing  to  th«i  ex- 
pansion by  heat.  Therefore  Illf  —  4i=113  inches  of 
water  gave  5. 38  inches  of  gas ;  and  100  inches  conse- 
quently gave  4.16 y  of  which  3.38  were  carbonic  acid^ 
and  1.38  atmospherical  air*  Hence  the  water  afforded 
about  ^  its  bulk  of  atmospherical  air^  atid  ^^  of  a  mix- 
ture of  gases«  In  this  estimate,  the  gas  remaining  in  the 
tube  is  reckoned  as  carbonic  acid,  Which  may  be  allowed^ 
since  the  portion  last  obtained  held  only  -^  its  bulk  of 
common  air. 

SECTION  11. 

On  the  hiftuence  of  Pressure  in  promoting  the  Jhs&rptiaH 
if  Gases ;  and  the  Descry>tion  qf  an  Apparatus  for  exhu 
.  iiting  this  Phenomenon* 

For  the  purpose  of  determining  the  ratio  bc^twe^n  the 
addition  of  pressure  and  the  increased  absorption  of  gasei 
by  water,  I  employed  the  apparatus,  with  iome  addi* 
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tion,  wbicb  has  been  abready  described.  The  tube  B  wa^- 
lengthened  at  pleasure,  with  the  view  of  obtaining^  by  a 
column  of  roercary,  any  additional  pressure  that  might  b# 
required.  The  vessel  A,  Fig.  1,  was  then  Blled  com- 
pletely witli  mercury,  which  rose  to  its  corresponding  le- 
vel  in  the  tube  B.  A  given  quantity  of  water,  of  a  known 
temperature,  and  afterwards  a  measured  volume  of  gas, 
were  transferred  into  the  vessel,  in  the  mode  already 
described  ;  and  as  the  mercury,  by  opening  the  cock  5, 
was  brought  to  the  same  level  in  both  legs  of  the  syphon, 
the  gas,  it  is  evident,  must  have  been  under  the  ordi- 
nary weight  6f  the  atmosphere.  A  quantity  of  mercury 
was  next  poured  into  the  leg  B,  sufficient  to  form  a  co- 
lumn 28  inches  higher  than  the  level  of  the  mercury  iu 
A,  after  tliis  addition  ;  and  the  bulk  of  the  gas  was  again 
noted.  This  was  found  to  be,  pretty  exactly,  f ,  J,  &c. 
of  the  space  occupied  before,  when  one,  two,  or  more 
additional  atmospheres  were  applied.  Brisk  agitation 
was  now  used,  as  long  as  any  absorption  took  place ;  and 
into  the  tube  B  an  assistant  poured  mercury,  so  as  to 
preserve  in  it  the  excess  of  21  inches  above  the  level 
of  the  mercury  in  A,  The  degree  of  absorption  wat 
known  by  the  scale  on  A,  or  more  accurately  by  the 
quantity  of  mdrcury  required  to  support  the  elevation  of 
28  inches  in  B. 

By  lengthening  the  column  in  B  to  56  inches^  the  pres- 
sure of  two  additional  atmospheres  was  obtained ;  and 
this  was  the  utmost  extent  to  which  the  addition  oi 
Weight  could  be  carried  without  forcing  the  joint  at  D. 

When  the  cock  h  was  opened,  and  the  column  in  each 
leg  thus  suddenly  fell  to  the  same  level,  the  water,  whicb 
hf^been  previously  cbarged  with  gas,  under  a  pressure 
of  three  atmospheres,  effervesced  violently ;  but  $oiiie 
time  elapsed  befpre  the  additional  gas,  forced  in  by  conv* 

pressioAy 
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pressioD)  was  wholly  evolved.  These  appearances  aire 
very  striking  and  amusing  ;  and  are  well  calculated  for 
exhibition  in  a  chemical  lecture.  The  apparatas,  bow- 
ever,  I  have  no  doubt,  may  be  greatly  improved  ;  but, 
at  the  distance  of  nearly  200  miles  from  the  metropolis,  I 
was  under  the  necessity  of  using  such  an  one  as  could  be 
constructed  by  my  own  hands. 

A  considerable  improvement  in  the  construction  of  the 
apparatus,  which  would  obviate  the  expediency  of  the 
fiexibld  tube  D,  would  be  the  following.  To  the  lower 
neck  of  the  vessel  A,  Fig.  l,  let  a  cap  and  cock,  Mith  a 
female  screw  be  cemented ;  and  let  the  upper  end  of  the 
pipe  C  be  terminated  by  a  cock  with  a  male  screw.  In-* 
troduce  the  gas  and  water  in  the  manner  already  de« 
scribed  ;  apply  the  increased  pressure ;  and,  having  shut 
the  two  additional  cocks,  unscrew  them  from  each  other. 
The  vessel  A  will  thus  be  attached  9  and  agitation  may 
be  easily  applied ;  after  which  agijiin  screw  it  into  its 
former  place,  and  on  opening  die  two  cocks  the  mercury 
will  rise  in  the  vessel  A,  Supply  the  descent  in  B  by 
iresh  mercury,  and  proceed  as  before,  repeating  alter* 
nately  the  pressure  and  agitation  as  long  as  any  farther 
absorption  takes  place. 

A  farther  amendment  of  the  apparatus  would  consist 
in  the  substitution  of  cocks  of  some  other  metal  than 
.brass,  which,  however  perfect  at  first,  are  always  in- 
jured by  the  repeated  action  of  the  merctiry.  If  cocks  of 
glass  Gould  be  ground  sufficieatly  tigiit,  m^tal  caps  wii)^ 
iK^rews  might  be  demented  to  them. 

For  observing  the  increased  absorption  of  less  con« 
Sensible  gases,  I  foun^  it  necessary  tq  substitute  a  vesse) 
of  larger  $ize  than  A,  an4  Qf  th^  capacity  of  at  least  5Q 
l^ubical  inches.  It  is  represi^nted  by  the  dotted  lines  iq 
FJg*  Ii^l^d  w^  furnish^  wil;h  a  cock  and  screw  at  (T), 
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M  it  would  have  been  troublesome  to  have  611ed  so  latgm 
%  vessel  entirely  with   quicksilver,   it  was  filled  witlf 
boiled  water,  with  the  exception  of  a  quantity  of  quick'sr 
ailver  rather  exceeding  the  bulk  of  tb^  gas  employed* 
The  gas  was  admitted,  as  usual,  from  a  transfer  bottle^ 
the  mercury  which  it  replaced  escaping  through  th^ 
fBOck  b.    The  increased  pressure  was  next  applied  ;  and 
the  experiment  conducted  as  before,  e,^cept  that  the  agi« 
ftation  was  much  longer  Qontinued* 

The  results  of  a  series  of  at  least  fifty  experiments  on 
parbonic  acid,  sulphuretted  hydrogen  gas,  nitrous  .oxide,| 
oxygenous  aqd  azotic  gases,  with  the  above  apparatus, 
(dstal^lish  the  following  general  law  :  thaty  under  equal  cir^ 
cwmfamrs  of  temperature,  water  takes  upy  m  alljcases^  the 
same  volume  of  condensed  gas  as  of  gas  under  ordinary 
pressure.  But,  as  {the  spaces  occupied  by  every  gas  are 
inversely  as  the  compressing  force,  it  follows,  that  wafer 
takes  up,  of  gas  condensed  by  one,  two,  or  more  additional 
atmospheres,  a  quantify  which,  ordinarily  compressed^ 
vmild  be  equals  to  twice,  thrice,  Kc,  the  volume  absorbed 
under  the  commqn  pressure  j^  the  atmosphere.  By  frte- 
quent  repetition  of  the  experiments  I  obtained  results  dif« 
fering  a  little  from  the  general  principle  above  stated ; 
but,  for  all  practiipal  purposes,  I  apprehend,  the  law  baa 
been  announced  with  sufficient,  accuracy  *• 

In  place  of  the  cock  a,  I  cemented,  in  one  experiment^ 
a  very  sensible  thermometer.  The  vessel  was  next  filled 
with  mercury  through  the  cock  b ;  and  the  tube  B  being 
also  filled,  the  cock  b  was  shut,  and  a  bottle  of  carbonic 
acid  gas  screwed  on.     The  cock  b  being  then  opened, 

*  That  the  facts  did  not,  with  invariable  arcnracv,  correspond  lo  the 
law,  was  perhaps,  in  part,  owing  to  the  addition  oronly  2S  inches  of 
pref^ure;  when,  in  strictness,  SgJ^  should  have  Iwen  used,  or  twice  \ht 
elevation  of  the  mercury  in  the  baronieter«  during  each  expeiiifient. 

the 
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the  mercui^y  descended,  and  a  measured  quantity  of  caiw 
bonic  acid  arose  into  the  vessel  A.  In  the  same  way,  a 
measured  quantity  of  water  was  introduced.  When  thft 
density  of  the  air  was  suddenly  doubled  by  a  coluum  of 
quicksilver^  the  mercury  in  the  thermometer,  whose  bulb 
was  still  surrounded  by  the  condensed  gas,  rose  about  1{ 
idegree.  Oa  agitating  the  vessel  till  the  water  encom^* 
passed  the  bulb  of  the  thermometer,  an  elevatioa^of  bard* 
Jy  I  a  degree  ensued  in  the  temperature  of  the  watefc 
This  ascent  would  probably  have  been  greater  if  th^ 
Involved  heat  had  not  been  carried  off  by  the  mercury  om 
iprbich  the  waiter  floated. 
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Phservaiions  on  the  Cidture  and  Growth  of  Oak  Timien 
By  ilie  Rev.  Richard  Yates,  F.  A.  51 

\ 

from  the  Transactions  of  the  Society  for  the  Encoa* 
ragement  of  Arts^  Manufactures,  and  Commerce. 

JTAr  Silver  Medei  was  voted  to  the  Author  of  thu 

Cp7n7nunication. 

T. 
O  exp£ijtiate  upon  the  vast  importance  of  increasioi^ 

the  growth  of  oak-timber  seems  unnecessary*  The  iia^ 
tional  advantages  resulting  firom  this  source  appear  to  be 
in  general  well  understood  ;  and  yet  the  cultivation  and 
mauagemenl  of  this  most  useful  plant  has  not  hitherto 
obtained  that  degre^  of  attention  which  it  most  certainly 
pierits«.  . 

Entirelv  to  obviate^  or  even  in  some  measure  to  ro- 
move  or  lessen,  the  obstacles  that  still  continue  to  ira-« 
pede  j.he  planting  of  oaks,  would  therefore  be  rendering 
im  essential  service  to  the  nation.    The  desire  of  accom- 
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plisbing  so  beneficial  a  purpose,  bas  induced  tbe  judici* 
ous  and  public-spirited  conductors  of  the  Society  of  Arts 
to  propose  a  preaiium  for  ^*  ascertaining  the  best  method 
•*  of  raisii>g  oaks ;"  in  consequence  of  which,  this  paper 
is  submitted  to  their  candid  consideration.  And  as  the 
statements  here  made  are  founded  upon  a  sedulous  and 
active  experience  of  fift}'  years,  it  is  presumed  the  spirit 
and  meaning  of  the  Society's  proposal  may  have  been  ob- 
served, although  it  has  not  been  possible  (in  this  instance) 
literaUy  to  fulfil  its  terms ;  at  least,  the  very  intention  of 
promoting  and  forwarding  the  views  of  so  enlightened 
and  highly  useful  a  Society,  may,  it  is  hoped,  be  ac- 
cepted as  an  apology  for  calling  their  attention  to  these 
observations. 

It  forms  no  part  of  the  present  design  to  enter  mu 
nutely  into  the  various  causes  that  continue  to  operate  ia 
obstructing  the  cultivation  of  oak  ;  as  there  is  one  of  pe<< 
Cttliar  magnitude,  the  consequences  of  which  are  highly 
detrimental  and  injurious,  and  which  it  is  therefore  the 
principal  object  of  this  paper  to  remove^ 

An  opinion  is  generally  prevalent,  that  the  oak  is  par« 
^ticularly  slow  in  its  growth,  and  requires  a  great  number 
of  year^  before  it  affords  any  advantage.  This  idea  to^ 
often  deters  from  planting,  on  account  of  the  very  great 
length  of  time  it  is  supposed  the  land  .must  be  occupied 
before  any  'retunn  of  valuable  produce  can  be  obtained 
firom  it,  after  a  considerable  expense  may  have  been  ixw 
curred  in  forming  plantations. 

This  opinion  I  consider  as  entirely  founded  in  errorj^ 
and  to  have  taken  its  rise  in  a  greal  measure  from  the 
want  of  proper  managetnent  that  has  hitherto  commonly 
prevailed  in  the  raising  of  oaks  :  and  in  this  p^per  I  shall 
endeavour  strongly  to  state,  that  the  oak  may  be  rei:^« 
dered  very  rapid  in  its  growth,  and  that  consequently 
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Iwid  may  be  employed  to  great  advantage  in  its  cultiva* 
tion,  as  a  yery  considerable  and  profitable  produce  may^ 
in  a  much  shorter  time  than  is  generally  supposed,  be  dep- 
rived from  proper  parts  of  an  estate  thus  employed. 

Oak^timber  in  this  country,  for  the  most  part,  ap- 
pears  in  trees  of  a  considerable  extent  of  head,  but  sel- 
dom more  than  twenty  or  thirijf^  feet  in  stem  y  and  this,  in 
^any  instances,  the  growth  of  a  century .  Now,  by  the 
course  of  management  here  proposed,  it  is  conceived 
tliat  trees,  of  at  least  double  this  nmgnitudef  may  be  ob« 
tained  in  about  half  that  time. 

It  is  not  my  intention  to  attempt  a  proof  of  this  propo- 
sition by  theoretical  deductions,  but  to  appeal  for  its 
confirmation  to  the  indubitable  test  of  fact,  w  hich,  from 
the  event  of  repeated  trials,  impresses  a  conviction,  that 
experience  will  be  found  to  support  and  establish  it  in  the 
most  unequivocal  manner. 

It  would  be  easy  to  enlarge  much  on  the  various  quali-* 
ties  of  soil,  the  nature  and  process  of  vegetation,  and 
the  peculiar  properties  of  the  oak ;  but  as  these  topics 
inay  be  found  amply  and  judiciously  discussed  in  many 
other  authors,  who  have  expressly  treated  on  these  sub- 
jects, I  shall  decline  all  such  speculations;  and,  with  the 
hope  of  being  more  essentially  useful,  «hall  confine  my- 
self to  a  statement  as  simple  and  practicable  as  possible. 

The  oak,  in  the  progress  of  its  growth,  spreads  nu- 
merous roots  near  the  surface  of  the  ground,  and  in  an 
horizontal  direction  :  these  assist  in  supporting  and  pre* 
serving  the  tree  in  its  position^  but  seem  to  contribute, 
very  little  to  its  increase  and  m^nitude.  The  oak  ap- 
pears to  derive  its  chief  nutriment  and  strength  fro.m  a 
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root  that  always  descends  at  right  angles  to  the  horizon, 
and  is  called  the  tap-root.  The  first  thing,  therefore,  to 
be  observed  is,  that  upon  a  judicious  attention  to  this  pe- 

culiarity. 
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mliarilf,  the  planter^s  success  principally  depends  ;  and 
the  neglect  of  this  care  is  the  constant  source  of  error  and 
disappointment*  In  all  climates,  and  upon  all  soils,  to 
preserve  this  tap-root  from  injury,  and  as  much  as  pos* 
aible  to  assist  its  growth,  is  a  generdtl,  and  indeed  the 
most  essential  principle  in  the  cultivation  of  oak.  With 
a  due  regard  to  this  circumstance,  the  management  of  a 
plantation  may  be  resolved  into  the  three  following  prac* 
tical  directions : 

Previously  to  planting  the  acorns,  loosen  the  earth  in- 
tended for  their  reception,  by  deep  trenching. 
'  Never  transplant ^  or  in  any  way  disturb,  the  saplings 
intended  for  timber. 

Keep  the  plant  carefully  pruned^  till  arrived  at  a  pro* 
per  height. 

More  fully  to  elucidate  the  subject,  and  to  prevent 
the  possibility  of  misapprehension,  it  may  be  proper  to 
give  a  more  detailed  statement. 

'  In  determining  on  a  spot  to  form  a  plantation  of  oa&a 
fbr  timber,  it  must  always  be  recollected  that  the  plants 
are  to  remain  without  removal  in  their  first  situation  :  the 
clearing  and  fencing  may  then  be  attended  to  as  usual ; 
snd  in  the  course  of  the  winter,  firom  September  to 
Idarcb,  the  particular  spots  intended  for  the  reception  of 
acorns,  may  be  prepared  for  that  purpose,  by  digging  a 
trench  about  three  feet  in  >vidth,  and  froni  three  to  six 
foot  in  depth,  according  to  the  closeness  and  tenacity  of 
Ae  soil. '  If  grass-ground,  the  first  spit  should  be  placed 
at  the  bottom  of  the  trench ;  and  if  more  than  one  trench 
be  necessary,  they  should  be  prepared  in  the  same  man- 
ner, preserving  a  distance  of  ten  yards  betweeh  tech,  if 
it  be  intended  to  employ  the  intermediate  space  in  nn^ 
darwood,  or  for  any  other  purpose. 

Having 
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Having  made  a  careful  selection  of  acorns  that  are 
perfectly  sound,  and  in  good  preservation,  they  are 
to  be  planted  about  the  middle  of  March.  Draw  a 
drill  in  the  centre  of  the  trench  two  inches  in  depth, 
if  the  soil  be  heavy  and  loamy,  but  three  inches  in 
a  light  and  sandy  earth  :  in  this  place  the  acorns 
two  inches  asunder,  and  cover  them  carefully  with 
mould.  When  the  plants  appear,  they  must  be  weed- 
ed by  hand  in  the  rows,  and  the  earth  of  the  trench 
round  them  cleaned  with  a  hoe,  once  a  month  during 
the  summer.  In  October  inspect  the  rows,  and  thin 
them  by  pulling  up  every  other  plant :  attention  will  of 
course  be  paid  to  remove  the  weak  and  crooked  plants, 
and  leave  those  that  are  tallest  and  straightest.  On  the 
second  year,  the  operation  of  thinning  must  be  repeated, 
at  the  same  time,  and  in  the  same  manner  ;  and,  should 
any  of  the  remaining  plants  have  made  side-shoots  stronger 
than  the  general  character,  they  must  be  smoothly  cut  off 
with  a  sharp  knife,  close  to  the  leading  stc*m.  On  the 
third.year,  the  thinning  is  again  to  be  repeated,  and  the 
general  pruning  commenced,  by  cutting  off  close  to  the 
leading  stem  all  the  side-shoots  of  the  first  year ;  thus 
leaving  the  branches  of  two  years  to  form  the  head  of  the 
following  year.  The  removal  of  every  alternate  plant 
must  be  continued  yearly,  till  the  trees  are  about  thirty 
feet  apart,  and  which  distance  they  may  remain  for  tim- 
ber* The  pruning  is  to  be  continued,  by  removing  every 
year,  very  smooth  and  close  to  the  main  stem,  one 
year's  growth  of  side  branches,  till  the  plants  are  arrived 
at  a  stem  of  forty,  fifty,  or  sixty  feet,  and  they  may 
then  be  permitted  to  run  to  head  without  farther 
pruning. 

The  particular  arrangement  here  recommetided  may 
be  varied  according  to  any  peculiarities  of  situation,  re- 
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gard  being  constantly  bad  to  the  gencfral  and  most  im- 
portant principle  of  loosening  tbe  ground  very  deep  pre- 
viously to  planting  the  acorns.  By  this  mode  of  culture, 
oaks  may  be  raised  in  almost  any  soil ;  but,  where  it  is 
possible,  a  loam  or  marl  is  always  to  be  chosen.  Oaks 
thrive  much  the  best  in  such  earth;  and,  when  assisted  by 
deep  trenching  2JiA  judicious  pruning ^  attain  in  a  few  years 
to  an  immense  size. 

Those  who  have  been  accustomed  to  notice  the  slow 
growth  and  stunted  appearance  of  oak  trees,  when  denied 
the  assistance  of  art,  and  left  to  themselves  in  the  com- 
mon  way,  would  observe  with  astonishment  the  vigorous 
and  rapid  increase  of  plants  under  the  management  now 
pointed  out. 

The  plants  thinned  out  the  first  three  or  four  years 
though  not  fit  to  be  depended  upon  for  timber,  as  trans- 
planting   generally    injures  very  materially  the  future 
growth,  may  be  re-planted  in  the  intermediate  spaces 
between  the  rows,  for  the  purpose  of  being  afterwards 
temoved  ;  or  they  may  be  usefully  placed  in  hedges,  or 
other  spare  and   unoccupied   spots  of   ground.     They 
should  be  headed  down  at  the  time  of  transplanting,  as 
this  operation  assists  the  process  of  nature,  in  re-pro- 
ducing or  remedying  any  injury  the  tap-root  may  have 
received  from  the  removal :  and,  if  proper  attention  bft 
given  to  loosen  the  soil  for  their  reception,  and  pruning 
them  as  they  advance,  in  most  instances  aa  adequate 
profit  will  be  derived  from  the  labour  bestowed  upon 
them.     After  a  few  years,  the  produce  of  the  timber- 
plantation  will  be  found  very  advantageous.     The  young 
trees  that  are  to  be  removed  yearly,  will  always  find  a 
ready  market  for  a  variety  of  purposes,  unnecessary  herfe 
to  enumerate.    In  addition  to  these  advantages,  if  by  this 
treatment  of  deep  trenching  previous  to  planting,    and 

annual 
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0Mnual  careful  pruning  during  the  growth,  timber  can  be 
produced  .  ill  5i.bo.ut  fifty  years,  of  equal  quality,  and 
much  superior  in  size,  to  that  which  has  been  above  one 
hundred  years  growing  under  improper  management,  or 
M^ithout  the  distance  of  cultivation  ;  it  will  doubtless  be 
allowed  th^t  a  most  beneficial,  if  not  absolutely  the  bes^ 
possible  method  of  '*  raising  oaks,"  is  here  pointed  out 
and  ascertained. 

This  method  of  cultivation  may  perhaps  be  thought  to 
occasion  ^  much  expense  in  manual  labour  as  to  prevent 
its  being  generally  adopted  :  it  might  perhaps  be  suf- 
ficient t9  observe,  that  if  the  work  be  conducted  with 
judgement  and  economj-,  the  future  produce  would  afford 
ample  returns  for  all  necessary  expenditure :  it  should 
also  be  r^coi]ected,  that  the  previous  preparation  of  th^ 
ground,  and  the  subsequent  pruning  of  the  plants,  ar^ 
both  to  b^  perfprmed  at  that  seasop  of  the  year  when  a 
scarcity  9^  work  will  enable  the  plauter^o  obtain  assist- 
ance ^pon  easier  terms ;  with  this  additipnal  advantage 
also,  of  providing  employment  for  the  labourer  at  those 
times  when  the  genefgl  state  of  agricultural  busit^^s  reor 
4ers  it  difficull  for  hioi  to  find  mainteoanc^  for  himself 
a^d  family  without  charitable  relief. 

^n  1750,  at  Ingestrie,  in  Staffordshire,  the  seat  of  Lord 
iphetwynd,  some  plantations  were  formed  and  managed 
in  a  great  me^ure  according  to  .  the  principles  her^ 
«ta;ted,  and  the  grpwth  of  the  plants  was  $0  uncommonly 
rapid)  and  so  extraordinary,  that  it  could  not  but  attract 
the  notice  of  all  coi\cerned  in  the  conduct  of  them.  The 
j^^te^tion  to  the  subject,  then  lexcited,  has  been  the^occa-* 
llipn  at^d  grQun4  of  all  the  qbservatiqns  and  experiments 
laad^  from  th^t  tim^  to  the  present,  the  resujt  of  w^hicb 
*>  »v^ft  in  this  pape?., 
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The  extensive  plantations  of  the  late  Lord  Denbeigh, 
at  Newnham  Paddox,  in  Warwickshire,  are  well  known 
and  much  admired.     The  whole  has  been  conducted  with 
•great  judgement.     About,  a  square  acre  has  been  em« 
ployed  in  raising  oaks  upon  a  plan  nearly  similar  to  that 
now  proposed,  and  affords  the  best  and  most  convincing- 
proof  of  the  superior  utility  and  efScacy  of  such  manage* 
ment.     Had  the  noble  earl  been  now  living,  I  should 
have  been  enabled  to  have  laid  before  the  Society  some 
more  detailed  particulars :  that,  however,  is  now  impos-^ 
sible ;    this  paper,  therefore,  in  its  present  state>  may 
perhaps  be  thought  not  altogether  unworthy  of  notice,  a» 
tending  to  forward  the  liberal  designs  of  the  Society,  and 
contributing  to  the  advantage  of  the  piiblic,  the  author 
conceiving  that  the  best  method  of  raising  oaks  is  ascer^ 
tained  and  stated  in  it. 

Should  the  Society  be  in  any  degree  inclined  to  join 
in  this  sentiment,  it  may  perhaps  induce  them  to  make 
some  alteration  in  the  terms  of  their  proposal ;  as,  ac-- 
cording  to  the  statement  made  in  this  paper,  and  indeed 
from  what  may  be  seen  in  every  part  of  the  kingdom,  in 
the  character  and  appearance  of  oaks  grovdng  without 
cultivation,  it  seems  ascertained,  that  **  acorns  set  with 
*^  the  spade  or  dibble,  without  digging  or  tillage,"  can 
never  be  depended  on  to  form  good  timber  ;  and  even  in 
the  most  favourable  circumstance  of  this  case,  the  growth 
will  be  exceedingly  slow  and  precarious.  The  same  may 
be  said  of  "  young  plants,  previously  raised  in  nurserieS| 
"  and  transplanted  ;"  for  if  the  tap-root  be  cut,  broken, 
or  in  any  degree  injured,  which  in  transplanting  it  is  al* 
most  impossible  to  avoid,  that  plant  will  seldom  become 
a  vigorous  and  flourishing  tree.  To  form  a  course  of  ex- 
periments on  such  a  plant  as  the  oak,  is  not  a  very  easy 

matter^ 
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TOattet.  To  fulfil  explicitly  the  conditions  of  the  Society 
would  require  a  great  length  of  time,  and  would  be  at- 
tended with  considerable  expense,  from  which  future 
candidates  may  in  a  great  measure  be  exonerated.  .  The 
raising  even  one  acre  in  the  manner  here  ascertained 
mio-bt  be  productive  of  great  pecuniary  advautag^,  if 
the  facts  and  experience  detailed  in  this  paper  are  per- 
rtiitted  to  prove  the  inutility  of  the  other  two  methods^ 
and  consequently  to  remove  the  necessity  of  emplojang* 
1^  much  ground  upon  them ^  at  an  expense  they  wili 
never  repay.  * 

m        I'f'""-  --■  ■  !    •         >'•■'■.  I    ■       liil      m     V        ■■    I       ■■ If 

On  Oil  used  as  a  Manure.    By  C.  B  aldwik,  JEs^. 
From  Hunter's  Gjboroical  Essays* 

JlJLAVING  for  many  years  Considered  oil  as  tbe  great 
pabulum  of  plants,  I  was  much  hurt  by  the  result  of 
some  experiments,  which  state  oil  as  poison ;  and  turning 
this  in  my  thoughts  a  thousapd  times  over^  it  at  last  oc- 
<:urred  to  me,  that  though  oil,  as  oil  in  its  crude  state, 
might  act  as  a  poison,  yet  it  might  be  so  changed  as  to 
convey  it  with  great  advantage  to  the  soil,  and  I  in- 
stantly recollected  Dr.  Hunter's  mode  by  ashes ;  it  also 
/occurred  to  me  that  rape-oil  cake  was  known  to  be  an  ex- 
jfcdlent  manure,  that  no  objection  had  ever  been  made  to 
it  but  its  expensiveness,  and  that  if  it  was  beneficial  to 
the  soil,  it  could  only  be  so  from  the  quantity  of  oil  con^ 
tained  in  it,  though  that  quantity  must  be  very  small  in- 
deed, considering  the  process  of  first  grinding  the  rap&. 
#^4,  an(l  tbe  vast  forcQ  used  to  drive  out  the  oil,  so  tlmt 

what 
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wbat  remains  is  little  more  thap  a  caput  mortiium ;  yet 
the  cake  formed  of  these  very  remains  is  known  to  he  a 
rich  manure. 

Think  for  a  moment  from  how  many  seeds,  plants, 
^rubs,  and  trees,  we  draw  oil ;  from  rapeseed,  linseed^ 
Sdustard,  fennel,  aniseed,  juniper,  carraways,  mint,  olives, 
&c.  Thus  we  evidently  draw  an  immense  quantity  of 
oil  from  the  earth,  but  when  and  how  do  we  convey  any 
%Q  it  ?  I  know  of  little  or  no  attention  paid  to  this  cir^ 
cumstance  in  our  compost  dunghills,  so  that  all  the  oil 
conveyed  to  them  can  only  be  from  animal  dung. 

Whatever  may  be  the  -quantity  of  oil  remaining  in  etuh 
vape-reake,  and  I  believe  that  no  one  will  state  it  at  half 
an  ounce  each,  yet  it  must  be  remembered  that  after  all 
it  is  only  a  vegetable  oil ;  reflecting  on  this  circumstance, 
and  fully  persuaded  that  animal  oil  must  be  much  su- 
perior to  it,  I  directly  went  to  town  to  inquire  the  price 
of  whale  or  train  oil,  and  there  1  was  informed,  that  it 
was  about  2^.  8^.  per  gallon ;  this  I  considered  as  too  ex^ 
pensive ;  but,  pursuing  my  object,  I  was  informed  by 
Mr.  Wilfred  Heed,  oil  merchant,  in  Thames-street,  that 
be  could  supply  me  ivith  bottoms  or  foots  of  oil,  and  a 
rich  thick  South  Sea  whale  oil,  at  14^.  per  gallon*— »• 
This  was  the  very  thing  I  wished  for,  s|nd  directly  or- 
dered sixty  gallons,  for  a  five-acre  field,  and  thus  went 
to  work.  Having  a  platform  or  bottom  of  twenty  load 
of  mould  with  eight  load  of  dung  on  it,  I  carried  on 
three  load  of  liglit  sandy  mould,  and  one  lo^  of  brick 
and  mortar  rubbish,  ground  fine,  and  having  mix:ed  these 
well,  and  made  a  kind  of  dish  of  it,  about  five  feet  wide 
and  ten  feet  long,  with  a  ladle  we  put  oyer  it  one  half  of 
the  oil.  —  It  was-  in  August,  and  ^he  warmth  of  the  sun 
soon  made  the  thick  oil  soak  into  this  compost,  whea  .fik 
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%as  directly  thro\vn  up  in  a  heap,  troke  down  again, 
and  by  five  or  six  turnings,  well  mixed  together,  and  left 
in  a  heap  two  days,  when  it  was  spread  equally  over  thfe 
whole  dunghiU  ;  twenty  load  more  of  good  mould  was 
then  carried  on,  eight  load  of  dung>  and  the  remaining 
thirty-gallons  of  oil  were  mixed  as  before,  in  sandy  mould, 
and  brick  and  mortal*  rubbish,  and  equally  spread  oter, 
and  the  whole  was  covered  by  trimming  the  four  sides  of 
th6  dunghill,  and  throwing  it  oA  the  top. 

Thus  the  dunghill  lay  more  than  two  months,  when 
it  was  cut  down  by  tnattocks,  carefully  broke,  well' 
mixed,  and  turned  over.  The  end  of  March  it  was  car- 
tied  on  the  field,  spread,  and  ploughed  in  ;  it  lay  about 
a  Ibrtnight,  wats  then  ploughed  again,  and,  on  the  22d  rf 
April  last,  it  was  drilled  with  the  Rev,  Mr.  Cooke's  most 
texcellent  drill ;  I  mean  his  last,  with  hoes  and  scarifiers, 
Vfhich  I  think  much  superior  to  his  former  one  :  the  last 
I  think  every  farmer,  who  has  seen  it  at  work,  will  con- 
eider  as  incapable  of  further  improvement.  The  field  was 
4drilled  with  barley,  two  bushels  to  the  acre ;  the  crop 
came  up  in  a  most  even  and  beautiful  manner ;  every 
Jseed  was  up  within  forty-eight  hours  of  each  other ;  all 
was  ripe  at  the  same  time,  and,  from  a  couple  of  months 
after  seed-time  to  harvest,  was  rated  by  all  who  saw  it, 
and  it  was  seen  by  many,  as  a  sixty  bushel  crop. 

At  harvest,  thrfee  tows  were  cut  across  the  field,  di- 
rectly thrashed  and  measured  :  one  load  out  of  thirteen 
was  also  thrashed  and  measured,  and  both  stated  the  crop 
to  be  sixty  bqshels,  but,  to  wave  all  possibility  of  dispute 
or  doubt,  I  am  content  to  state  the  crop  at  seven  qaar* 
Isers  jpcr  acre. 

'    As  to  the  qufality  bf  the  barley,  I  could  here  cite  tli6 
opinion  of  one  of  the  most  eminent  brewer's  ih  London, 

who 
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irho  saw  the  crop  growing,  and  declarcfed  he  would  reoi^ 
dily  give  lOCO  /.  to  be  assured  that  all  the  barley  crops  ia 
the  kingdom  were  of  equal  burthen  and  weight;  five 
quarters  of  it  have  been  lately  sent  to  Nethrapps,  in 
.Norfolk^  as  seed-barley,  under  the- denomination  of  15 
eomb-barley  ;.  and  an  eminent  maltster  tells  me  it 
weighs  220  lb.  per  sack,  or  55  lb.  per  bushel,  Winchester 
measure. 

Among  the  many  gentlemen  and  farmers  ^yho  saw  the 
crop  on  the  ground,  was  the  celebrated  Mr.  Bakewell ; 
he  came  with  three  or  four  others,  and,  walking  dowa 
the  field,  observed  the  hedge  and  bank  ;  the  bank,  upon 
being  touched  with  a  stick,  run  down  as  sand  and  gravel 
generally  do,  and  Mr.  Bakewell  being  asked  his  opinion 
of  the  value  of  the  land,  if  I  do  not  mistake,  valued  it  at 
18rf.  per  acre,  but  turning  to  the  crop,  and  desiring  his 
friends  to  do  so  also,  he  admitted  that  it  seemed  as  if  grow- 
ing on  land  of  15^.  or  20^.  per  acre. 

I  must  not  omit  saying  that  the  harley  followed  oats, 
upon  a  lay  of  six  years  old,  that  the  land  was,  as  is  too 
common  in  such  cases,  much  infested  with  the  little  red 
or  wire  worm,  and  that  the  oats  suffered  much  from 
them ;  when  we  were  ploughing  for  the  barley  the  first 
time,  I  observed  many  turned  up  by  the  plough,  when 
a  distant  ray  of  hope  instantly  darted  upon  my  mind, 
that  the  oil  in  its  then  state,  or  firom  its  strong  effluvium, 
jmight  prove  obnoxious  to  them,  and  I  am  happy  in 
saying,  that  the  barley  did  not  suffer  from  them  in  the 
Jeast. 

I  can,  however,  add  here,  that  I  am  now  trying  that 
experiment  in  Hampshire,  having  last  autumn  made  up 

dunghill,  with  twenty  gallons  of  oil,  on  one-third  of  it, 
for  a  six-acre  field,  which  is  now  drilled  with  pease. 

Ik 
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It  is  well  known  that  all  animal  substances,  in  a  state 
of  corruption,  wonderfully  promote  vegetation,  and  ate 
the  actual  food  of  plants.  .       • 

The  whale-oil  which  I  used  is  an  animal  substance, 
perhaps  the  richest  part  of  the  animal ;  whether  I  used 
enough,  or  what  is  the  proper  quantity  per  acre,  experi- 
ence TOUfst  point  out.  Say  I  used  eight  loads  of  mouldy 
three  or  four  loads  of  dutigi  arid  twelve  gallons  of  whale- 
oil,  per  acre. 

That  oil  applied  to  land,  as  a  food  for  plants,  in  its 
crude  state,  acts  as  a  poison,  I  cannot  deny,  but  my  pro- 
cess is  very  different ;  I  believe  that  oil,  particularly  ani- 
mal oil,  is  the  pabulum  of  plants,  that  is,  oil  subtilised 
by  the  salts  in  a  compost  dunghill,  left  there  a  consider- 
able  time,  in  a  state  of  putrefaction,  and  lintil  the  whole 
is  become  putrescent,  iheriy  I  say,  I  believe^  I  have  got 
the  best  and  richest  manure  that  can  be  carried  on 
landu 

The  barley  evidently  proved  its  excellence  ;  a  ridge  of 
summer  cucumbers,  in  my  garden,  pointed  out  to  many 
its  great  power,  the  leaves  being  in  general  from  ten  to 
ten  and  a  half  inches  broad,  and  the  vines  occupied  an 
uncommon  space  of  ground.  Five  hundred  cabbages  and 
savoys,  planted  by  the  side  of  four  thousand  more,  and 
which  had  only  one  handful  of  the  oil  manure  put  into 
each  hole  made  by  the  dibble,  at  the  time  of  planting, 
were  evidently  near  as  big  again  as  the  others^ 
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On  the  most  prof  table  Metlwd  of  managing  Light  AraMc 
Lands.    By  the  Sev.  John  Buxton. 

From  Hunter's  Georgical  Essayi. 

xjl  judicious  course  of  crops  constitutes  a  most  es- 
sential part  of  an  arable  farm.  The  following  is  prac- 
tised in  Norfolk,  a  country  remarkable  for  the  best 
courses. 

First  Tear. Turnips. 

1.  Plough  the  stubble  up  about  Christinas. 

2.  The  beginning  of  March,  plough  again  and  harrow. 

3.  The  beginning  of  April,  plough  and  harrow ;  but 
before  you  begin  to  plough  this  third  time,  spread  twelve 
loads  of  good  manure  upon  each  acre. 

4.  Plough  again  a  fortnight  before  Old  Midsummer ; 
then  sow  your  turnip-s^ed,  two  pints  to  an  acre,  and 
harrow  it  in.  —  Hoe  the  turnips  twice. 

Second  Fear. Barley  and  Clover. 

Get  thef  turnips  off  the  beginning  of  March  —  plough 
and  harrow.  Three  weeks  after,  plough  and  harrow 
again.  The  latter  end  of  April,  or  beginning  of  May, 
plough  the  third  time  j  but  before  you  begin  to  plough, 
sow  half  of  the  seed  upon  the  land,  namely,  a  bushel  and 
a  half  per  acre,  then  plough  and  sow  the  same  quantity 
of  seed  above  furrow.  Harrow  once ;  then  sow  tea 
pounds  of  good  clover-seed,  and  let  the  barley  and  clover 
te  harrowed  in  together. 

Third  Year.  —  Clover. 

Take  two  crops  of  clover ;  or,  if  you  think  proper,  re* 
serve  the  second  crop  for  seed. 

Fourth 
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Fourth  Year.  —  Wheat. 

A  fortnight  or  three  weeks  after  Old  Michaelman 
plough  your  land.  As  «oon  as  ploughed,  throw  two 
chaldrons  of  hot  lime  upon  each  acre,  Harrow  the  lime 
and  the  seed  in  together.  Provided  the  land  be  clean,  1 
think  two  bushels  of  wheat  or  barley  sufficient  seed. for 

an  acre. 

Expense  of  the  Turnip  Crop. 

£.  s.  d. 
for  ploughings  and  harrowings,   at  Ss,  6d. 

each, .     .     .     .     .    O  14    0 

Twelve  loads  o£  m9mu*e,  and  carriage,  at  ^s. 

p^load, ....300 

Seed,  two  pints,  is.    Jloeing  twice  19^     ..080 


4     2     0 
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Expense  of  Barley/  and  Clover. 

£.  X.  d. 
Three  ploughings  and  hUrrowings,  at  Zs,  $d. 

each, 0  10  6 

Seed,  two  bushels,  5s.    Clover  10^.      ...     .    0  15  0 

Reaping  Is.  Brf.     Beer  is.  6d.     Getting  in  5^.   0  8  0 


1  13     6 


Expense  of  the  daver  Crop. 

£.   3.  d. 

Cutting  and  beer  2^.     Making  is 0    3  0 

Carryings^..   Secgncl crpp  l*.  erf.  .     .     •    •    0  12  6 


0  15     6 
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Expense  of  the  Wheat  Crop. 

£•   5*    a. 
ploughing  once  and  faarrowii^, 0    4    o 

Lime,  two  chaldrons,  !/•     Carriage  10*.  .    .     1   lo    O 

Seed,  two  bushels, OlOO 

Eeaping  es.     Beer  is.  ed.    Carrying  5*.  .     •    o  12    6 


2  16     6 

Expense  of  the  Four  Years. 

£»  s,   d. 

Turnip  crop, 420 

Barley  ditto, 1  13    6 

CIoTer  ditto,  ,     .     .    .     . 0  ,^    ^ 

WJieat  ditto, 2  16    « 

9     7     6 
V -, 

Nine  pounds  seven  shillings  and  sixpence,  for 
four  J  ears,  makes  each  crop^  upon  an 
average,       .     .     . 2    6  10| 

Add  rent,  \L     Tithes  and  rates  Is.  9d.  .    ,     .    i     7     9 

Rent,  rates,  and  cultivation p<?r  acre,  ,    .    ,    3  14  ^  7* 

Pr^ts  ofFcfur  Crops, 
^  *  £.    s.    d. 

Turnip  crop  worth, ...300 

Barley  ditto,  3§  bushels,  at  25.  6rf.       •     .     .     4  10    0 
Clover  ditto,  first  crop,  three  loads,     .,.300 
Second  ditto,  two  loads,    .......     2    0    0 

Wteat  ditto,  28  bushels  at  5^- 7    0    0 


■■  I  I'i'i 


19   10     0 


Nineteen 
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^Hnetera  pounds  ten  shillitigs  makes  each 

^  crop  upon  an  arerage,    .»....«  4  17  (( 

Jlrofit  iw  acre,     ...;...    v    ..  4  n  e 

£:xpQlises, •     *    •    •    ,  3  14  6 


Clear  profit  pw*  acre    ..130 


Lands  cultivated  in  this  manner  will  never  be  over- 
run with  weeds ;  neither  can  the  ground  be  distressed,  as 
tap«rooted  plants  regularly  follow  such  as  spread  their 
roots  superficially^  —  The  system  i^  founded  on  reason, 
and  supported  by  experience.  Nice  farmers  dibble  ia 
the  wheat,  dropping  three  grains  into  each  hole.  For 
this  practice  a  clover  lay,  after  one  ploughing,  is^the 
most  favourable* 

TT-r-r  11  ■     '  ■      '  I         ■     ■  L  I     ■         ■■     ■  ■     .       ir 

Account  (f  the  Pmrhyn  Iron  Railway^ 

Comnmmcaied  by  thei  Inventor,  Mr.  Benjamin  Wtatt, 

of  Lime  Grave,  near  Bangor. , 

With  a  Plate. 

JL  HE  following  account  of  the  JPenrhyn  railway,  with 
the  section  (^the  rail,  will,  I  flatter  myself,  be  accepta* 
ble  to  many  of  jour  readers.  The  rail  hitherto  made  use 
of  in  most  railways  is  a  flat  one,  three  feet  in  lengthy 
with  a  rib  on  one  edge,  to  give  it  strength,  and  to  pre- 
vent the  wheels  (which  have  a  flat  rim)  from  running  off. 
Observing  that  these  rails  were  frequently  obstructed  by 
stones  and  dirt  lodging  upon  them  ;  that  they  were 
^liged  to  be  fsuitened  to  single  stones  or  blocks  on  ac-* 

coun^ 
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count  of  their  not  rising  sufficiently  high  above  the  sills^ 
to  admit  of  graveling  the  horse-path ;  that  the  sharp  rib 
standing  up  was  dangerous  for  the  horses ;  that  the 
strength  of  the  rail  was  applied  the  wrong  way  ;  and  that 
less  surface  would  create  less  friction  ;  led  me  to  consider 
if  some  better  form  of  rail  could  not  be  applied :  the 
oval  presented  itself  as  the  best  adapted  to  correct  all  the 
faults  of  the  flat  rail,  and  I  have  the  satisfaction  to  say 
that  it  has  completely  answered  the  purpose  in  a  railway 
lately  executed  for  Lord  Pem'hyn,  from  his  lordship's 
slate-quarries,  in  Carnarvonshire,  to  Port  Penrhyn,  (the 
place  of  shipping.)  The  wheel  made  use  of  on  this  rail 
lias  a  concave  rim,  so  contrived  in  its  form,  and  the 
%vheels  so  fixed  upon  their  axes,  as  to  move  with  the 
greatest  facility  in  the  sharpest  curves  that  can  be  re- 
quired. It  is  plain,  by  inspecting  the  section  of  this  rail, 
(see  Plate  XI.  Fig.  1,)  that  no  dirt  can  lodge  upon  it ; 
that  it  must  be  stronger  than  any  other  form  of  the  same 
•weight,  to  resist  both  the  perpendicular  and  lateral  pres- 
sure ;  that  it  must  occasion  very  little  friction  ;  that  it 
presents  no  danger  to  the  horse ;  and  that  it  may  be 
placed  upon  the  sills,  so  as  to  admit  of  a  sufficient  quan* 
tity  of  gravel  to  coVer  them.  These  advantages  have  so 
forcibly  struck  all  who  have  seen  and  examined  this  road, 
that  I  have  been  induced  to  lay  it  before  the  public 
•flirough  the  medium  of  the  Repertory  of  Arts  and  Ma- 
jiufactures. 

•  The  Penrhyn  railway  is  six  miles  and  a  quarter  in 
length,  divided  into  five  stages.  It  has  three-eighths  of 
in  inch  fall  in  a  yard,  with  three  inclines,  was  begun  in 
October  1800,  and  finished  in  July  1801. 

On  this  railway  two  horses  will  draw  twenty -four 
traggons  one  stage  six  times  a  day,  and  carry  twenty- 
four 
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On  the  Use  of  Add  Fumigatichfii^  Kc.         Ml 

^tir  tons-each  journey,  which  is  144  tons  per  day.    This 

quantity  used  to  employ  144  carts  and  400  horses ;  so 

that  ten  horses  will,  by  means  of  this  railway^  do  the 

work  of  four  hundred. 

I  am^  &c. 

Benjamin  Wyatt. 

Rbferences  to  Plate  XL 

Fig.  1 ,  shews  the  kind  of  carts  used  on  tliis  railway. 

Fig.  2f  section  of  the  railway,  full  size,  four  feet  six 
inches  long ;  weight  thirty-six  pounds.  The  part  below 
the  oval  is  cast  to  each  end  of  the  rail  three  inches  long, 
to  let  into  the  sills,  which  have  a  dove-  tail  notch  to  re^ 
ceive  them. 


New  Observations  on  the  Use  of  Acid  Fumigations  to  purify 
the  Air  J  and  stop  Contagion;  and  the  most  simple 
Method  of  producing  that  Effect.    By  M.  Guytqn. 

.  With  a  Plate. 
From  the  Annales  de  Chimie. 

JL  HE  bottles  for  purifying  infected  air,  and  prevent- 
ing contagion,  are  become  so  common,  that  they  may  be 
had  ready-made  at  the  shop  of  M.  Boulay.  Nothing  can 
be  conceived  more  simple  than  tlie  method  of  prepara* 
tion,  more  convenient  for  common  use,  or  less  expen- 
sive, on  account  of  the  property  which  this  composition 
possesses  of  preserving  its  virtue  for  a  great  length  of 
time.  I  have  one  of  these  bottles,  prepared  almost  twelve 
years  ago,  and  which,  the  moment  it  is  opened,  emits  a 
strong  smell  of  oxygenated  muriatic  acid  gas,  though  it 

has 
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bas  lerved  me  on  a  great  namber  of  occasions,  and  mo^ 
thing  has  been  added  to  it  since  its  preparation.  Such  i» 
the  property  of  what  I  have  denominated  extemporane- 
ous oxygenated  muriatic  acid,  because  \t  is.  made  in  an 
instant,  without  any  distilling  apparatus,  by  simple 
inixture. 

Though  the  operation  is  in  itself  so  very  easy,  yet 
there  are  nevertheless  proportions  to  be'  observed,  that 
the  disengagement  of  gas  may  be  sufficiently  abundant  to 
he  effi.cacious,  and  not  so  rapid  as  to  injure  the  vessels ; 
and  it  is  obvious  that  in  these  cases,  that  attention  should 
be  paid  not  only  to  the  quantity,  but  still  mpre  to  the 
atate  of  concentration  of  the  acids.    . 

Several  persons  having  seen  the  stoppers  fly  out  of  the 
bottles  of  themselves,  were  alarmed,  and  mentioned  it  to 
M.  Boulay ;  he  thought  the  best  mode  of  correcting  this 
inconvenience  would  be  to  dilute  the  mixture,  in  order 
to  weaken  it.  Soon  after  I  was  informed  that  bottles 
lately  purchased  emitted  scarcely  any  smell  when  held  to 
the  nose,  and  was  even  shewn  some  that  had  biK:  a  very 
slight  smell  of  ordinary  muriatic  acid.  In  conformity 
with  the  advice  I  instandy  gave  to  M.  Boulay,  he  took 
precautions  that  all  his  bottles  should  have  the  necessary 
degree  of  strength,  and  I  know  that  those  which  he  has 
since  sold  have  been  properly  made  up.  These  circum* 
stances  caused  me  to  think  that  it  might  be  useful  to  de^ 
termine,  with  greater  accuracy  than  I  had  yet  done,  the 
process,  by  which  I  mean  the  proportions  both  of  weight 
and  bulk,  to  produce  a  liquor  that  may  always  be  regu- 
lated at  pleasure,  and  preserve  its  strength.  I  shall  pro- 
ceed to  give  the  receipt  with  all  its  details. 

The  bottles  to  be  employed  foi?  thi9  purpose  should 
not  exceed  the  capacity  of  4^  centilitres,  or  45  centime- 
.ttcs,  (about  j^i  cubic  inches),    Thia  is  the  aize  of  those 

preparecl 
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prepared  by  M.  Boulay  ;. he  fi^es  them  in  a  case  o(  hard 
wood,  generally  bqx,  of  neat  workn^ansfaip*  This  box 
shuts  by  means  of  a  screw*  It  is  unnecessary  to  ol)setve, 
that  the  stopper  of  the  bottle  should  be  of  glass  ground  so 
as  to  fit  exactly.  . 

When  you  have  selected  a  bottle,  measure  its  capacity. 
Supposing  it  to  be  45  cubic  centimetres,  put  into  it  3 
grammes  of  black  oxyd  of  manganese  pulverized,  not 
reduced  to  fine  powder,  but  merely  passed  through  a 
hair  sieve.  Add  7,5  cubic  centimetres,  or  ^  of  a  centi- 
litre, (about  j  of  a  cubic  inch,)  of  pure  nitric  acid,  the 
(specific  gravity  of  which  is  1,134,  (about  17  degrees  of 
Baume's  areometer).  When  the  stopper  is  put  in,  the 
operation  is  finished » 

It  will  be  observed,  that  there  remains  in  the  bottle  a 
vacancy  of  about  two-thirds  of  its  capacity  ;  this  is  a  ma* 
terial  point,  without  which  it  cannot  possibly  contain  the 
gas.  Having  once  exc^^eeded  this  proportion  in  a  very 
strong  bottle  of  flint-glass,  of  the  capacity  of  4  decilitres^ 
the  stopper  weighing  122  grammes  was  projected  to  such 
9  height  that  it  broke  the  bottle  in  its  fall;  but  by  .ob- 
serving the  above  proportions,  all  accidents  may  be  pre- 
vented. 

It  would  be  adviseayc  to  accompany  these  bottles  with 
a  short  instruction  how  to  use  them,  the  knowledge  of 
which  only  gives  a  value  to  any  object. 

It  must  be  premised,  that  the  screw  of  the  wooden 
ease  is  intended  only  to  keep  the  glass  stopper  in  itd 
place,  which  would  otherwise  be  expelled  by  the  expan* 
Bion  of  the  gases,  and  would  suffer  the  acid  to  escape; 
«o  that  if  this  screw  be  turned  too  far,  the  top  of  the  case 
must  consequently  be  split,  or  the  neck  of  the  bottle 
broken,  which  would  be  attended  with  danger  if  not  im^ 
mediately  perceived. 
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I  have  obsenred  that  the  first  motion  of  those  imac- 
quaioted  with  the  nature  of  acid  gases,  is  to  lift  the  bot- 
tle to  their  iioses  as  they  would  a  common  smelling  hot* 
tie,  which  produces  an  irritation  the  more  painful  ths 
more  speedily  it  is  raised  to  its  maximum.  It  is  diere- 
fore  of  some  consequence  to  inform  them,  that  the  bottle 
should  never  be  held  near  that  organ ;  that,  on  the  con« 
trary,  it  should  be  placed  at  a  distance  from  it  when  th» 
stopper  is  taken  out,  and  that  i.t  is  time  to  put  it  in  agaii^ 
when  the  olfactory  nerves  b^^  to  be  aflRscted  by  the  gas^ 
Excepting  the  fumigation  be  intended  to  act  in  a  given 
space,  as  in  purifying  a  room  infected  with  putrid  exha* 
lations ;  in  which  case  the  bottle  is  placed  on  a  table, 
where  it  is  left  open  for  some  minutes*  With  attention 
to  these  points,  the  whole  effect  is  obtained  without  in- 
curring the  smallest  inconvenience. 

Permanent  Apparatus  for  purifying  the  Atmosphere  off 
Hospitals  J  or  Places  of  Public  Resort  ^  Kc»  i 

¥ 

In  an  amount  of  the  numerous  experiments  which  I  made 
duringx)ne  of  ith^  hottest  summers,  on  considerable  volumes 
of  air  inffscted  by  putrid  matters,  I  have  stated  that  I  took 
the  precaution  to  keep  in  my  laboratory  a  very  large  bottle^ 
containing  the  above-mention^  mixture,  for  producing 
oxygenated  muriatic  acid  gas.  This  bottle  had  been  le^ 
there,  and  fell  into  my  hands  ^  few  days  ago,  when  I  was 
surprised,  upon  opening  it,  at  the  strength  of  the  gas  it 
contained  after  an  interval  of  two  y^^ars.  I  was  convinced 
(hat  this  mixture,  put  in  sufficient  Quantity  into  larger 
vessels,  might  be  substituted  for  all  kinds  ^f  dbihfecting 
fumigations,  and  fulfil  the  object  >s  compl^ly  without 
'  trouble,  expense,  inconvenience,  or  even  the  necessity 
ef  renewing  ^b^  preparation  ^  if  npt  after  too  gr^  length 

of 


to  pwtify  ihe  JUr^  and  stop  ConiMgidHf  tCc.       29 1 

of  time,  and  ev^n  if  the  occasions  for  giving  vent  to 
the  gas  should  have  been  very  frequent. 

It  is  plain  that  the  capacity  of  the  vessel  must  be  pro- 
portionate to  the  extent  of  the  space  to  be  purified,  and 
its  opening  sufficiently  large  to  emit  instantaneously  the 
requbite  quantity  of  gas ;  that  is,  enough  to  reach  every 
where  without  too  powerfully  ^flSscting  those  who  are 
Aearest  to  it  It  is  necessary  that  the  gas  should  be  con* 
£ned  in  such  a  manner  as  not  to  escape  even  impercepti- 
bly, but  that  its  exiialation  should  be  limited  to  such 
times  and  quantities  as  we  please,  and  remain  whole 
months  without  its  pressure  being  in  the  least  sus^ 
pected. 

All  these  conditions  may  very  easily  be  obtained  even 
for  the  largest  ward  of  a  hospital,  by  the  means  I  am 
liabout  to  describe. 

Take  one  of  the  jars,  of  very  thick  flint  glass,  that 
may  be  procured  in  any  of  the  shops,  11  or  12  oenti* 
metres  in  height,  and  10  in  diameter,  of  the  capacity  of 
7  decilitres,  (about  35  cubic  inches).  The  edge  must  be 
prepared  to  receive  a  cover  formed  of  a  flat  plate  of  glass. 
The  bottom  of  the  jar  is  fastened  to  a  board,  made  to 
slide  horizontally  ill  the  grooves  of  two  side  pieces. 
These  sides  support  a  covering,  through  which  passes  a 
screw  that  serves  to  lift  off  or  put'  down  tlie  cover  of  the 
jar  by  means  of  a  nut  fixed  to  a  moveable  piece. 

A  reference  to  Plate  XII.  Fig.  3,  will  explain  the  form 
and  dimensions  of  this  simple  apparatus,  which  may  be 
entirely  of  wood,  without  iron  or  any  othe¥  metal ;  the 
•construction  is  within  the  comprehension  of  tlie  meanest 
capacity,  and  is  far  from  being  expensive. 

The  vessel  being  thus  disposed,  and  admitting  rts  ca- 
pacity to  be  7  decihtres,  ther«  must  be  poured  into  it 
successively  a  decilitre  of  nitric  ^cid,  at  the  degree  of 
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concentration  above  mentioned,  and  a  dicilitre  of  ma- 
riatic  acid  ;  to  these  must  be  added  40  grammes  of  black 
oxyd  of  manganese  pulverised,  and  the  vessel  must  he 
immediately  closed  by  pressing  down  the  cover.  These 
proportions  are  given  on  account  of  the  necessity  of  leav- 
ing at  least  two  thirds  of  it  empty. 

If  the  infection  is  powerful,  or  if  the  places  from  whicb 
it  proceeds  are  so  numerous  as  to  renfew  it  from  time  to 
time,  it  would  be  advisable  to  have  two  or  three  of  these^ 
apparatus  in  different  parts  of  the  ward. 

In  an  apartment  of  less  extent  than  that  here  supposed, 
for  instance  in  one  containing  only  ten  or  twelve  beds,  of 
in  places  of  resort,  where  the  air  is  vitiated  only  by  a  mo^ 
mentary  accumulation  of  animal  effluvia,  instead  of  the 
^bove  vessel,  one  of  thos^  bottles,  with  a  very  \\-ide  neck, 
for  the  use  of  laboratories,  may  be  employed  ;  their 
capacity  is  generally  from  40  to  45  centilitres  ;  and  their 
neck$  are  3  centimetres  and  upwards  in  diameter. 

It  will  instantly  occur,  that  by  putting  into  one  of 
these  bottles  6  centilitres  of  each  of  the  two  acids  and  2\ 
grammes  of  black  oxyd  of  manganese,  a  supjily  o"f'anti- 
ii^jfectious  gas  is  procured  in  the  most  simple  manner. 
The  only  cause  of  apprehension  here,  and  which  is  rei- 
niovedby  the  apparatus,  is  that  the  stopper  being  kept 
down  only  by  its  own  weight,  might  be  forced  out  by 
the  expansion  of  the  gas ;  but,  to  prevent  this  accident, 
nothing  more  is  necessary  than  to  fasten  a  lump  of  lead 
to  the  stopper. 

Thci  only  instruction  to  be  given  relative  to  tl>e  man- 
ner of  using  these  reservoirs  of  anti-infectious  gas,  is  to 
open  them  when  thought  pro]:>er,  and  to  shut  them  as 
{>f)on  as  those  nearest  them  begin  to  be  afiected.  The 
expansion  of  the  portion  of  gas  emitted  follo\vs  of  course, 
an  J  the  effect  is  such,  tliat  if  the  vessel  remains  open 

only 
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only  four  or  five  minutes,  those  who  enter  an  hour  after- 
wards at  the  £airthest  door  from  it  will  iitimcdiately  [ler* 
ceive  that  there  has  been  a  disengagement  of  oxygen  gas. 
It  will  doubtless  be  admitted ,  that  of  all  the  processes 
for  acid  fumigations,  this  is  the  most  simple,  the  Insist 
liable  to  accidents,  and  the  best  calculated  for  common 
use.  Every  one  who  considers  that  the  gas  thus  pro- 
duced is  acknowledged  to  be  the  most  efficacious  even 
by  those  who  seemed  to  doubt  its  activity  before  the 
means  of  regulating  it  at  pleasure  were  discovered  ;  in  a 
word,  every  one  who  adopts  the  decided  opinion  of 
many  professional  men,  that  this  gas  excels  all  others  in 
the  property  of  exciting  the  vital  powers,  must  agree 
with  me,  that  when  petty  passions  are  exhausted  in  op^ 
posing  the  evidence  of  facts,  the  superiority  of  the  oxr 
ygenated  muriatic  acid  gas,  as  a  purifying  and  anti-conr 
tagious  gas,  will  be  established,  and  that  its  extemporane- 
ous preparation  will  be  the  common  prescription  for  the 
preservation  of  health. 

References  to  Plate  XII. 

A,  (Plate  XII.  Fig.  3,)  a  flat  piece  pf  wood,  on  which 
are  fixed  the  two  uprights  B,  B. 

C,  a  glass  jar,  glued  to  a  small  moveable  board  d, 
which  slides  into  the  grooves  of  the  two  uprights. 

E,  a  wooden  screw,  passing  through  the  cross-bar  F, 
and  fastened  at  its  extremity  to  the  moveable  horizontai 
piece  G,  which  slides  up  and  down  the  two  upright  pieces, 
H,  a  glass  plate,  serving  for  a  cover,  and  glued  to  the 
lower  surface  of  the  moveiible  piece  G. 
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Process  for  sahsmting  Potash  with  Otrhemc  AdL 
By  M.  CunAUDAU. 

From  the'  Ankalcs  des  Ajlts  bt  Manufactuiles. 

X  HE  following  process  for  saturating  potash  with  car- 
bonic acid  is  Tery  simple,  and  cannot  be  too  widely  dif-* 
fused,  as  carbonate  is  so  generally  employed  in  the  arts. 
The  apparatus  and  process  of  M.  Welter  to  saturate  pot* 
ash  with  carbonic  acid,  apd  to  procure  carbonate  of  pot-r 
ash  of  a  certidn  quality,  are  expensive,  and  cannot  be 
employed  in  operations  on  a  large  scale.  It  was  with  the 
intention  of  correcting  these  inconreniencies  that  M. 
Curaudau  directed  his  researches  to  the  means  of  form* 
5ng  this  combination  by  easy,  expeditious,  and  economi- 
cal  processes. 

We  shall  not  here  enter  into  any  details  on  the  dif- 
ferent  purposes  for  which  potash  is  used  ;  suffice  it  to  say, 
that  the  results  obtained  from  it  vary  according  to  its 
Ijreater  or  less  degree  of  purity,  and  that  in  commerce  it 
)s  difficult  to  find  two  samples  of  the  same  quality.,  They 
diflPer  either  in  appearance,  in  the  proportions  of  carbonic 
acid  and  the  diflPerent  saline  substances  intermixed  with 
them 9  either  by  nature  or  art.  It  is  in  general  very  dif- 
ficuk  to  judge  of  the  qujility  of  potash  by  mere  inspec- 
tion, and  by  the  taste  ;  for,  by  trusting  to  them^  the  most 
experienced  purchaser  is  frequently  deceived. 

it  is  therefore  to  be  wislicd,  that  this  substance  could 
l>e  procured  in  commerce  of  an  invariable  degree  of  pu- 
rity .:  t!ie  advantages  that  certain  arts  would  derive  from 
it  would  soon  cause  it  to  be  preferred  to  those  crude  kinds 
of  potash  wliich  very  often  occasion  considerable  losses 

■  when 
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wJi^n  tbey  are  always  employed  in  equal  quantity.  It 
must  be  observed,  on  this  occasion,  that  the  good  qua!- 
lity  of  potash  is  sometimes  as  prejudicial  in  certain  ope- 
rations as  that  of  inferior  quality  is  inefficacious.  In  the 
former  case  it  acts  too  powerfully  upon  the  substances 
submitted  to  its  action  on  account  of  its  causticity :  and 
in  the  latter  its  effects  are  so  weak  that  the  artist  is  most 
frequently  obliged  to  recommence  the  same  operation  se- 
veral times.  These  inconveniences  prove  how  necessary 
it  is  to  be  acquainted  with  the  nature  of  substances  that 
are  iemploycsd,  particularly  in  operations  whose  results 
vary  according  to  the  greater  or  less  quantity  of  the  same 
flubstancei 

An  additional  obligation  will  be  conferred  upon  the 
arts  by  chemistry,  if,  by  means  of  that  science,  they 
can  be  furnished .  at  a  fixed  price  with  t)ie  potash  they 
require  in  such  a  form,  that  the  purchaser  can  no  longer 
be  deceived. 

M.  Curaudau  hopes  that  his  process  may  produce  this 
effect.  I  invite  chemists,  he  says,  to  assist  me  in  shew* 
ing  the  necessity  of  introducing  into  commerce  the  car^ 
bonate  of  crystallized  potash. 

The;  method  by  which  I  succeeded  in  abundantly  ob- 
taining carbonate  of  potash  in  crystals,  is  the  result  of 
those  fortunate  applications  which  chemists  are  enabled 
to  make  by  the  aid  of  chemical  affinities.  This  process 
is  too  simple  for  me  to  make  a  merit  of  it  as  a  discovery  ; 

I  sincerely  think  that  if  it  has  not.  hitherto  been  known,  it 

.11*' 

U  because  chemists  have  not  had  occasion  to  devote  to 
it  such  serious  attention  as  I  have  done. 

Process. 

Mer  dissolving,  in  a  sufficient  quantity  of  bcwling  wa- 
firr,  as  much  potash  as  is  necessary  to  saturate  it,  incor- 
porate 
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porate  with  it  dried  tan  *  till  all  the  liquid  is  absorbed^ 
and  till  the  mixture  resulting  from  it  appears  pretty,  dry. 
Fill  a  crucible  with  tliis  composition,  cover  it  with  a  lid« 
and  lute  the  interstices. 

This  crucible  must  be  submitted  to  the  action  of  a  re- 
verberating furnace  about  half  an  hour,  or  till  it  is  red- 
hot :  when  the  crucible  is  cold,'  pour  upon  a  filtre  ail  the 
matter  contained  in  it,  levigate  it  wit!i  a  sufEpient  quan- 
lity  of  water  to  purify  it  quickly ;  afterwards  evaporate 
the  liquor  to  a  very  small  quantity,  and  after  it  bas  been 
left  to  cool  about  twenty-four  hpurs,  it  will  furnish  very 
beautiful  crystals  of  carbonate  of  potash  t- 

When  the  evaporation  has  been  continued  rather  too 
long,  and  in  operations  op  a,  large  scale,  the  crystalliza* 
tion  begins  at  20  or  25  degrees  of  heat ;  which  proves 
that  evaporation  is  a  method  of  obtaining  this  saline  sub- 
stance in  very  large  masses,  and  regularly  crystallized. 
The  figure  of  these  crystals  varies,    according  to  the 
greater  or  less  degree  of  concentration  of  the  ley,  and 
according  to  the  circumstances  attending  its  cooling.     A 
quantity  of  ley,  evaporated  to  a  pellicle,  and  cooled  ac- 
cording to   the   principles  of   crystallization,  furnished 
quadrangular  pyramidal  crystals,    the  points  of  which 
were  extremely  sharp,  and  whose  base  was  covered  with 
other  crystals,  in  the  form  of  a  lozenge..    These  crystals, 
submitted  to  the  contact  of  the  air,  attract  a  small  degreo 
of  humidity. 

*  I  mention  tan,  because  it  is  the  most  common  and  least  expen- 
tiyiB  material :  bran,  saw-dust,  and  charcoal-powder,  afford  the  same 
te^ulu. 

t  I  must  obser\'e,  that  it  is  infinitely  more  advantageous  to  perforin 
the  operation  on  a  large  than  on  a  small  scale;  the  rapidity  with  which 
ftmall  qoaniitics  cool,   frec^uently  prevents  the  formaiiou  of  regular 

After 
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After  all  the  carbonate  which  the  ley  held  ih  solution 
lias  been  obtained  by  seveiral  evaporation^  and  crystalH- 
nations,  the  mother  water  may  be  submitted  to  calcina* 
tion  with  tan,  and  by  this  second  operation  a  fresh  quan* 
tity  of  Crystals  df  carbonate  of  potash  will  be  obtained* 
As  it  frequently  happens  that  the  liqiiof  ai  length  be* 
cbtnes  hit^fe  surcharged  with  other  salts  than  with  potaab^ 
it  iiiay  be  evaporated  to  dryness,  and  the  residue  may  M 
«ihiployed  in  tnakiiig  nitrate  of  potash; 

Theory  of  the  Process. 

Th^  theoretic  part  of  this  opdratioti  agrees  ^xiactly 
With  what  is  already  known  concerning-  the  phenomena 
bf  the  decomposition  of  wkter;  and  indeed,  Whien  the 
toiixture  has  acquired  siifficidnt  heat  to  decompose  the 
^ter  whith  it  stiH  iretains,  abundance  df  ^  carbonic  acid 
kform'ed  by  the  iitiihediatie  cottibinatibri  of  the  oxygen  o£ 
Qie  water  with  the  ciirbonate;  It  is  under  these  circum-* 
stances  that  tfalspotaih  bebomes  saiurated  vTtth  catbonio 
acid ;  which,  at  the  nidment  of  its  foirniatidn,  comes  iri 
tbontact  wkh  every  ]^rticI6  of  the  alkali.  While  this 
takes  place,  a  great  quantity  of  hydrogen  is  disengagedi 
atid  is  seen  to  bum  round  the  iateretioe  betvreep  the  cru- 
cible and  the  cof^r^ 
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Experiments  on  the  Substance  vulgarly  called  GuniKin^i 

By  Jf-  Vauqueun- 

From  die  Aknai^es  Dfi  CniAiK^ 
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HE  appclludMi  giTTO  to  this»  si^bstaace  does-  not 
albagrer wiibh  its  nat^i^e,  and  it  could  scarcely  be  con- 
ceived  why  it  sboutdF  be  ealled  gooi'  if  it  Wefir  not  almost 
always  diecase,  that  objects  receive  names  before  they  are' 
knownr;  for  it  possesses  oeitber  the  physical  nor  the  che- 
Buoal  pFopevCias  of  that  substance. 
•  We  do  not  yet  tn^w  for  certain  what  coufitFy  and 
irhat  kind  of  tree  produee-  Khm  fpsim  kioo.  The  Eoglisb; 
brought  it  to  Europe,  and  made  it  an  article  of  CQmmerce' 
by  announcing  its  medicihal^  properties. 

In  is  called  in  tirade  the  kinoy  or  gum  resin  of  Gamiia^ 
lis  was  pronounced  to  be  real  gum  senega!  by  Df.  Old- 
field,  who  made  the  oelebi^atet^  Dr.  FodiergiU  aoquaintedt 
with  ih«  But^  in  the  Medical  OSseroUtibns  and  Eriqmiesy, 
we  find  t^at  the  tree  which  yiekt$  the  gum  kino  is  called^ 
Hy  die  natives  qC  the  oomitry  PauJk  Sangwt^  and  that  i^ 
if  broug^  bitiierfromf  Africa.^ 

lit  i»  employed  in  medtcine  utider  the  feiw  eX  bolusea* 

and*  lozenges,   composed  <rf  sugar,   infusions  of  water 

.and  alkohol,  as  an  astHngent  and  tonic  medicine  for 

weakness  ef  the^stomach,;  fiu^-  dyssenteisy,,  and  obstinate- 

diarrhma. 

Gum  kino  has  si  colbur  wBiob^appears  black  when  seen> 
in  a  lump,  but  it  is  actually  a  reddish  brown  ;  its  taste  is> 
bitter  and  astringent,  and  it  has  scarcely  any  taste.  It  is- 
brittle,  and  may  be  reduced  to  powder ;  its  fracture  is< 
smooth,,  resembling  that  of  glass,  and  it  becomes  rather 
soft  by  tlie  warn^th  of  the  hands.. 

Whe» 
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Wben  submitted  to  the  action  of  fire  it  &  rendered  11- 
i^id,  and  bubbles  considerably;  it  yields  at  first  a  «lear 
liquor,  bnt  which  appears  coloured  in  a  few  moments ;  it 
is  then  coRTerted  into  a  white  light  oii,  which  acquires  a 
colour  in  the  course  of  the  operatioa^  and  becomes  faea« 
vier  than  the  aqjveous  product.  By  this  decomposition 
of  the  gum  kino  a  sniall  ^antity  of  carbonic  acid  and 
much  carbonated  hydrogen  gi^s  are  formedr 

The  oil  resujtir^  from  this  opjcration  unites  with  cat^s* 
tic  fixed  alkaiisy  ^and  produces  a  dark  red  tiquor^  which 
l^ecom^s  (of  a  dull  green  in  the  ajs*,. 

The  aqueous  product  is  Bot  acid,  h  has  a  sharp  aod 
acrid  taste,  arising  from  a  portion  of  oil,  which  k  holds 
in  solution ;  the  potash  likewise  separates  froiSa  it  a  great 
^^uantity  of  ammaoiac^  whicb  is  pax>bably  united  to  the 
carbonic  acid« 

U  Out  of  twenty,  grammes  of  this  «iibstance,  distilled 
by  a  powerful  heat,  were  left  eight  grammes  and  a  half 
©f  charcoal  of  great  bulk.  This  charcoal,  i^hen  incine^ 
-  r^ted,  pi^duced  seveiity -two  centigrammes  of  ashes, 
formed  principally  af  time^  silica,  alumine,  ;ind  oxi- 
dated iroa,         '^* 

2.  Gum  kin^^s  but  little  idcHned  to'  dissolve  in  cold 
water,  but  is  mtuch  more  so  in  hot ;  yet  ev^n  in  this  there 
is  a  portion  which  does  not  diiisolve,  and  of  which  I  shall 
a^estk  presently. 

3,  The  solution  of  gum  kino  5s  slightly  acid ;  for  whfen 
it  is  sufficiisiltly  diluted  with  water,  artd  tinctui^  of  turnsol 
is  gently  poured  upon  it,  you  see  it  turn  red  as  iast  as  it 

•  misLes^    Tlie  alkbhol  <l^es  not  precipitate  thiis  aolatioay 
'  but  only  separaties  some  reddish  flakes. 

When  inade  with  boiling  wafer,  it  becomes  turbid  as 
it  grows  eold,  like  <a  docootion  of  quinquiiki ;  the  mfitcer 
which  it  deposes  is  of  a  reddish  browm 

Q  q  2  4.  This 
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4.  This  solution,  a  little  concentrated,  is  abnndantlj 
]>recipitated  by  alkaline  carbonates,  bat  the  precipi- 
tates m^y  be  again  dissolved  by  a  great  quanti^  of 
water.  - 

It  is  likewise  precipitated  by  caustic  alkalis,  and  an 
excess  of  those  matters  redissolves  the  sediment,  and  at 
the  same  time  gives  it  a  more  solid  red  colour* 

5.  Animal  glue,  dissolved  in  water,  forms  a  very  pon- 
siderable  coagulum  of  a  rose  colour,  in  the  solution  of 
gum  kino;  if  a  sufficient  quantity  of  those  matters  has 
been  employed  to  saturate  each  other,  the  liquor  abovQ 

'  the  precipitate  remains  almost  colourless. 

6.  Though  these  eflfects  seem  to  indicate  presence  of 
tannin  iii  gum  kino,  yet  it  dqes  not  precipitate  ferrugi- 
nous salts  black,  but,  on  the  contrary,  of  a  dark  green^ 
which  is^  not  sensibjy  ^(Tticted  by  the  air. 

This  property  gum  kino  possesses  in  cpmmpn  with  in- 
fusions of  quinquina  and  rhubarb,  froni  which  it  appears 
probable  that  those  thre^  substances  contain  a  principle 

of  the  same  nature, 

,...,.-.»■ 

Be  this  principle  what  it  may,  it  is  of  a  very  destruc^ 
tiye  nature  ;  for,  if  you  pour  upon  the  precipitate  which 
it  forays  with  ixo^  a  srpall  quantity  of  oxygeuated  mu- 
riatic  acid, .  it  loses  its  colour,  is  dissolved,  and  is  not 
restored  by  the  addition  of  an  alkaline  carbonate ;  you 
have  then  only  a  red  o^jyd  pf  iron,     ^ 

7..  Thf^  solutiqi:^  of  gum  kino  abundantly  precipitates 
apetite  qf  jead  o£  4  yellowish-grey  colour,  nitrfite  of  sil* 
ver  of  ^  reddish  yellow,  and  that  of  stntimqny  pf  a  yeU 
lowish  white,  but  in  much  greater  ^bun44nce  than  infii* 
sions  of  tan  sLq4  of  quinquina,  which  sippears  to  shew 
t^hat  it  would  be  a  better  autidote  in  cases  of  poison  by 
that  metallic  salt^r 

8,  Cqnceti-i 
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S.  Cotjcewrated  sulphuric  acid  precipitates  the  soli|- 
tion  of  gum  kino  in  great  quantity  :  in  proportion  as  the 
mixture  grows  cold  the  matter  combines  in  a  tenacious 
and  ductile  mass,  which  resenjbles  a  resin  jpollified  by- 
heat.  This  effect  takes  place  almost  in  the  same  manner 
in  an  infusion  of  gall  nuts^  into  which  h^is  be^n  poured 
irolphurio  acid. 

Nitric  ajpid  likewise  forms  a  precipitate,  but  in  much 
Jess  quantity  than  sulphuric  acid. 

It  is  rendered  turbid  by  oxygenated  muriatic  acid,  and 
a  pellicle  is  formed  on  its  surface,  which  in  a  little  time 
{acquires  a  very  firm  consistence. 
'  9.  As 'solution  of  gum  kino  forms,  as  we  have  seen 
above,  a  green  precipitate  with  iron,  I  was  desirous  to 
ascertain  whether  it  would  dye  stuffs  that  colour.  To 
this  end  I  boiled  wool  and  cotton  in  this  solution,  and  af- 
terwards plunged  them  into  liquor  of  sulphate  of  iron. 
At  the  moment  of  their  immersion  they  assumed  a  bot- 
tle-green colour ;  but,  by  washing  and  desiccation, 
this  colour  changed  to  a  blackish  brown :  it  is  very 
l^Iid. 

10.  Heated  alcohol  very  easily  dissolves  gum  kino ; 
the  solution  is  dark  brown,  is  rendered  rather  turbid  by 
water,  but  forms  no  precipitate.  There  is  however  a 
fmnall  quantity  of  matter  which  remains  undissolved,  and 
pf  wliich  I  shall  speak  in  the  sequel. 

U.  Tl}e  solution  of  kino  in  alkohol,  diluted  with  wa- 
'  ter,  produces,  wath  re-agents,  the  same  phenomena  as 
the  solution  in  water  ;  namely,  with  iron  a  green  preci- 
pitate^  and  a  white  one  with  silver,  lead,  and  antimony  ; 
^hich  proves  that  the  principle  which  determines  these 
effects  is  soluble  in  water  and  in  alkohol. 

12.  The  niixture  of  gum  kino  and  alkohol,  evaporated 
1^  dryness,  leaves  a  black,  dry,  and  brittle  matter,  of 

which 
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^hich  water  dissolves  but  a  small  portion:  boiling  water 
likewise  dissolves  much  less  of  it  ia  proportion  than  of 
the  entire  gum.  We  shall  see  faither  to  what  cause 
tiiis  difference  13  owing.  1 

13.  When  the  alkohol  appeared  to  dissoh^  no  more  of 
the  gum  kino,  with  the  assistance  of  heat,  I  submitted 
the  residue  to  some  experiaients  to  ascertaisn  its  nature  ; 
it  foriaed  almost  ooe^burtb  of  the  gun  that  had  been 
used.  * 

1.  It  had  BO  bitter  nor  astringent  taste  like  giun  kino  ; 
it  was  on  the.  contrary  mild,  and  appeared  to  be  muci* 
laginous.  2.  It  dissolved  readily  in  hot  water,  and  com* 
municated  to  it  a  beautiful  red  colour.  3.  It  was  no( 
precipitated  either  by  glue  or  any  metallic  solution,  bm 
it  was  by  alkohoL  It  had  therefore  been  deprived  by 
the  alkohol  of  the  matte^r  which  produces  the  effects  no- 
ticed above, 

4«  This  matter  in  burning  emits  a  smell  similar  to 
that  which  proceeds  from  gums  ti^eated  in  the  same  man^ 
ner ;  from  which  it  appears  to  b^  of  the  nature  of  gum, 
but  it  differs  from  common  gums  in  tl)e  red  colour,  .of 
which  alkohol  <;annot  deprive  it^ 

I  suspect  that  the  presence  of  this  substance  in  gum 
kino  promotes  the  solution  in  water  of  the  priociple  which 
is  soluble  in  alkohol ;  for  the  latter,  separate,  appeared 
to  me  much  less  soluble  tlian  when  it  is  mixed  with 
the  gummy  part ;  and^  on  the  other  hand,  I  oh^erve4 
that  if  the  quantity  of  hot  water  necessary  for  the  solu*- 
tion  of  the  astringent  part  be  not  employed  at  once,,  the 
remainder  requires  a  laiger  quantity  in  proportion  i^* 
that  fluid. 

For  100  grammes  of  gum  kino  I  took  above  4  litres  of 
water,  at  different  times^  without  beiqg  aWe  to  dissolve  it 

lOtirdly; 
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jpnfiTely  ;  there  remained  about  20  grammes,  or  |.  ,  This; 
Tcsidue  became  soft  with  the  heat  of  boiUng  water,  like 
a  spedes  of  resin,  which  is  not  tbe^  case  with  the  intire 
gum. 

A  great  part  was  dissolved  by  alkohol,  td  whidi  it  com<- 
municated  a  red  colour,  and  all  the  properties  which  w» 
have  already  foixnd  in  the  asllringent  matter. 

Afiet  thus  treating  the  gum  kino  with  water  and  witb 
alkcJiol,  there  reihained  only  7  decigrammes,  which  how^ 
ever  were  not  entirely  exhausted  of  vegetable  matter ;; 
fer  alKalis  extracted  from  it  a  very  beautiful  and  very 
deep  red ;  and,  oa»  the  other  hand,  in  buvning  it  emitted 
ati  acrid  sraofe,  ahnost  like  that  of  wood*  Af^Ser  com* 
bustion  \t  lefi^  some  veddtsb  asbes,  composed  of  alica, 
lime,  and  o«yd  ef  inmv 

14.  Sdphurie  acid,  diluted  with  akrgeqoantity  of  wafer, 
and  aided  by  a  gentle  heat,  reduces  gum  kino  to^a  ductile 
pitch-like  substance,  the  liquor  is  of  a  red  colour,  but 
dearer  and  more  lively  than^  that  of  die  aqueous  infusioiv 
of  gum  klno^.  Thus  it  appears,  that  instead  of  augment-* 
ing  the  dissolving  power  of  water,  the  sulpbusic  actionr 
on  the  contrary  diminisbes  it ;.  for,  if  alkali  be  ptered 
imto  this  tiquor,  it  forms  no  precipitate.  Thus  this  sub« 
stance  differs  from  the  resinou»  portion  of  quinquina,, 
which  is  much  more  sohible  in  acidulated  than  iaxpttre 
water,  and  is.  afterwards  precipitated  by  alkabae  car- 
bonates. 

Upon  the  matter,  thu9»  treated  with  diluted  sulphuric 
aeid,  werefb^ned,  in  the  course  of  a  few  days,  a  great 
number  of  small  crystalline  needles,  perfectly  whiDe^ 
which,  upon  efxamination,  exhibited  all  the  properties  of 
sulphate  of  lime.  Thuj^,  ithere  is^  some  povtioa.of  lime  i^ 
ikis  vegetable  matterr 

As 
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As  the  solution  of  gum  kino  abundantly  precipitates  ttiS 
iolution  of  glue^  and  as  it  appears  to  possess  a  great  num- 
ber of  other  properties  analogous  to  those  of  tannin,  I  was 
desirous  of  trying  whether  skins  might  be  tanned  with  it* 
I  therefore  prepared  a  piece  bf  oit^hide  in  the  usual  man- 
ner, put  it  into  a  weak  solution  of  gum  kino,  and  left  it 
there  eight  days; 

I  soon  perceived  that  the  colour  of  the  solution  lost  its 
intensity,  and  that  the  Colour  of  the  skin  became  darker 
in  the  sam«  proportion.  I  likewise  remarked,  that  the 
sdution  had  becooie  turbid,  and  had  deposited  a  great 
quantity  of  yellow  flakes.  This  elfTect  I  imagine  must 
have  been  produced  by  a  remainder  of  sulphuric  acid 
with  which.  I  had  swelled  the  shin,  and  which  had  not 
been  carried  away  in  washing. 

When  the  action  of  the  skin  upon  the  solution  ap-^ 
peared  to  have  ceased,  I  put  it  into  another  portions- 
stronger  than  the  former,  in  which  1  left  it  twenty  days.. 
At  this  period  the  skin  had  acquired  a  dark  fawn-colour ; 
and,  when  cut,  it  might  be  seen  that  the  tannin  had  aU 
iready  penetrated  above  a  line  in  depth.  It  had  likewise 
acquired  great  flrmness  and  consistence ;  it  was  no  longer 
soft  and  semi-transparent,  as  when  first  put  in. 

Conclusions. 

From  what  has  been  stated  in  this  nbtice'  concerning 
the  properties  of  gum  kino,  it  appears  that  this  sub-> 
stance  is  in  a  great  measure  composed  of  tannin,  and  is 
not  a  gum,  as  some  have  supposed,  nor  a  gum-resin,  as^ 
others  have  imagined. 

If  this  matter  should  become  more  abundant  and 
cheaper,  it  might  therefore  be  employed  for  those  pur- 
poses far  which  the  vegetables  called  astringent  are  used* 

ImusI 
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1  must,  however,  observe,  that  there  is  a  great  difFerence 
between  its  tannin,  and  that  containecl  in  gall-fiuts  and 
oak-bark,  because  the  latter  precipitates  solutions  of  iron 
of  a  black-blue,  while,  on  the  other  hand,  the  solution 
of  gum  kino  precipitates  them  green ;  a  colour  which, 
when  applied  to  stuffs,  changes  to  a  blackish  brown  by 
contact  with  the  air.  It  bears  a  much  greater  resem- 
blance to  that  found  in  quinquina  and  rhubarb,  for  the 
infusion  of  those  substances  likewise  precipitates  iron 
green. 
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Assistance  of  Evaporation^ 

By  AT.  CuRAUDAU. 
From  the  Annales  de  Cmimi£. 


M, 


ES9RS.  Guy  ton  and  Vauquelin  made  a  report  to  the 
National  Institute  in  Fructidor,  year  9,  (Sept,  1801,)  on 
a  new  process,  by  M«  Curaudau,  for  making  artificial 
alum.  As  this  report  is  not  generally  known,  we  are  the 
more  desirous  to  communicate  it  to  our  readers. 

For  the  making  of  alum,  M«  Curaudau  proposes  to  em« 
ploy  100  parts  of  clay  and  3  of  muriate  of  soda,  dissolved 
in  a  sufficient  quantity  of  water  to  give  the  mixture  the 
consistence  of  paste.  It  is  thed  made  into  cakes,  and 
put  into  a  reverberating  furnace,  in  which  a  strong  fire 
is  maintained  for  two  hours,  or  till  the  interior  of  the  fur- 
nace begins  to  be  red<»hot.  When  the  calcination  is  com- 
pleted,  and  the  clay  is  reduced  to  powder,  it  is  put  into 
a  good  cask,  and  a  quarter  of  its  weight  of  sulphuric  acid 
is  thrown  upon  it  at  several  times,  stirring  it  well  each 
time.    When  the  vapours  of  muriatic  acid,  which  are 
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thus  disengaged^  are  dissipated,  the  same  quantity  of 
water  is  then  added  as  of  sulphuric  acid,  and  it  is  stirred 
a^  before.  Such  an  expeditious  combination  ensues  be- 
tvreen  the  acid^  the  earth,  and  the  water,  that  the  mix- 
ture becomes  hot,  swells,  and  exhales  very  abundant  va- 
pours. At  length,  when  the  heat  is  somewhat  moderated, 
more  water  must  be  added  till  there  is  about  eight  or  ten 
times  as.  much  as  of  the  acid. 

The  earth  not  serviceable  for  the  formation  of  the 
alum  being  deposited  and  the  liquor  clarified,  it  is  drawn 
off  into  leaden  boilers.  Then  pour  upon  the  sediment 
a  quantity  of  water,  equal  to  that  of  the  liquor  drawn 
off;  this  is  added  to  the  first.  Lastly,  mix  with  these 
leys  a  solution  of  potash,  which  must  contain  as  much  of 
that  alkali  as  is  equal  in  weight  to  a  fourth  part  of  the 
acid  employed,  and  stir  it.  If  the  sulphate  of  potash  be 
preferred,  take  twice  as  much  as  of  alkali. 

After  some  lime  the  liquor,  as  it  cools,  forms  crystals 
of  alum ;  the  quantity  of  which,  when  the  cr}'stallizarion 
if  completed,  amounts  to  three  times  the  weight  of  the 
acid  eipployed-  This  alum  is  refined  by  dissolving  it  in 
ther  smallest  possible  quantity  of  boiling  water,  and  it  i^ 
then  as  fine  a?  the  best  alum  of  the  shops. 

As.  the  sediment  still  retains  some  saline  particles,  M . 
Curaudau  recommends  to  levigate  it  a  third  time  with  a 
sufficient  quantity  of  water,  to  extract  the  whole  of  the 
salt,  find  to  employ  this  liquor  instead  of  pure  wat«r 
for  the  second  operation  ;  by  these  means  nothing  is 
.lo3t,  . 

Thus  the  greatest  part  of  the  alum  formed  in  the  ope- 
ration is  obtained  without,  any  aid  from  artificial  hesjt, 
which  is  an  important  advantage.     The  author  advises 
,  the  employ ment  of  the.  mother  waters,  which  still  con- 
taia  alum  aad..highly. oxy dated,  sulphate  of  iron,  for  the 

manu^cture 
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m^hfufectut^  of  Prtissiafi  blue,  for  which  diey  are  ei^** 
treinely  proper. 

H^  considers  tlie  itraking  of  ahim  as  particularly  advan- 
tiigeoas  for  the  makers  of  Prus^an  blue,  as  they  might 
calcine  their  clay  at  the  same  time  with  their  animal  mat* 
t€m  without  any  au^entation  of  expend.  They  would 
have  no  occasiorf^o  add  potd,sh  to  it,  and  the  jpresence  of 
iron,  instead  of  being  prejudicial,  wotoM  on  the  contrary 
prove  ektaremely  ttsefbl.  If  they  even  wished  to  manu- 
facture  alum  for  commerce,  they  might  employ,  in  or- 
der to  dissolve  the  mixture  of  alumine  and  sulphuric  acid, 
instead  of  water,  the  solution  of  sulphate  of  potash  arising 
from  the  levigations  of  their  Prussian  blue,  of  which  in 
general  no  use  is  m^de.  They  might  likewise  employ 
for  the  same  purpose  distillers  lime-rubbish,  which  con* 
tains  alumine  and  potash  proper  for  making  alum.  It 
would  be  sufficient  to  sprinkle  that  substance,  reduced  to 
powder,  with  sulphuric  acid,  and  to  add  to  the  mixture 
the  necessary  quantity  of  water,  proceeding  as  above  di- 
rected. The  mother  waters  of  this  kind  of  alum  would 
likewise  be  useful  for  the  making  of  Prussian  blue. 

It  must  be  observed,  that  distillers  lime  contains  more 
alkali  than  is  necessary  for  the  saturation  of  the  sulphate 
of  alumine  formed  by  the  clay,  and  that  to  extract  all 
the  virtue  from  that  substance  an  eighth  part  of  that  earth 
calcined  according  to  M.  Curaudau's  process  should  bo 
added  ;  and,  by  employing  about  60  parts  of  acid  to  100 
of  earth,  at  least  180  parts  of  very  fine  alum  would  be 
qbtatned. 

By  these  different  processes  M.  Curaudau  declares  that 
he  has  long  made  alum  25  per  cent,  better  than  that  of 
the  shops ;  and  that,  notwithstanding  the  low  price  t(> 
ti^hich  that  article  has  now  fallea,  he  still  has  a  profit  of 
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IQiHr  12  per  tent,  upon  it.  He  likewise  says,  that  the 
manufacturers  of  Prussian  blue,  to  whom  the  potash  would 
cost  nothing,  would,  evea  at  the  present  time,  obtain  a 
profit  of  17  or  18  per  cent,  from  the  artificial  manufacture 
of  thi3  salt, 

From  the  contents  of  the  above  report,  it  will  be  seen 
that  M.  Curaudau's  nfiemoir  contain^i  the  result  of  facts 
and  experiments  inade  on  a  large  scale,  of  great  im- 
portance to  manufacturers  and  comipercial  men,  and  on 
this  apcount^  it  appears  highly  proper  to  diffuse  it« 

Transactions  of 'Societies  for  proynothig  usefid  Ki^ffwUdg^^ 

£!conaniical  Society  of  St.  Petersburg. 

J\rV  a  late  meeting  of  this  Society,  the  prizes  for  this 
year  were  distributed,  M,  Nau,  professor  at  Aschaffen- 
\)urg,  received  the  first  prize  for  having  produced  the 
t>est  m^hanical  apparatus  for  churning. 

A  large  silver  medal  was  adjudged  to  M,  Rauschen* 
platt,  junior,  watch-maker,  of  Gottingen,  for  the  next 
in  merit 

To  M,  Wiese,  tobacconist,  at  Pernau,  a  silver  meda} 
was  decreed  for  a  treatise  on  improvements  in  th^  culturQ 
of  tobacco  in  the  Ukraine, 

Society  of  Agriculture  and  Cornnurce  at  Caen. 

This  Society  last  spring  resolved  to  invite  the  artists 
and  manufacturers  of  Calvados  to  exhibit  such  of  their 
productions  as  were  most  interesting  to  the  arts  and  comr 
iperce^  in  a  place  prepare^  for  that  purpose,    The  pre*- 

fect 
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feet  approved  of  this  patriotic  plan  of  the  Society,  and 

on  the  25th  Germinal  (15th  April)  the  hall  of  exhibition 
was  opened  to  the  public,  who  saw  with  satisfaction 
the  multitude  of  curious  and  valuable  objects  produced 
by  ttie  industry  of  the  town  of  Caen,  and  the  depart* 
ment  in  generaK 

On  the  25tb  of  April  the  Society  met  in  the  same  place 
where  the  exhii)ition  had  been  held.  Nine  silver  medals 
were  distributed  among  those  artists  and  manufacturers 
who  appeared  to  the  judges  to  deserv^e  distinction  or  par-' 
ticular  encourajjement. 

One  was  given  to  the  inventor  of  an  artificial  leg,  to 
replace  the  loss  of  a  leg  or  thigh.  This  contrivance  is  at 
once  simple  and  solid.  The  motions  of  the  knee  and  foot 
perfectly  io^itate  those  of  nature  :  in  a  word,  the  wholo 
is  an  exact  imitation  of  the  naturjil  leg. 

A  gun-maker  obtained  another,  for  the  great  number 
of  workmen  whon^  be  continually  employs, 

A  tanner  received  the  same  encouragement.  Two  lace- 
weavers  attracted  the  attention  of  the  judges ;  one  for 
having  executed  a  robe  and  tijnic  in  very  beautiful  lace ; 
the  other,  M.  St.  Jaure,  for  his  admirable  patterns,  and 
the  uniform  beauty  of  his  "work. 

Medals  were  likewise  decreed  to  the  porcelain  manu- 
factory, which  successfully  rivals  all  the  others  in  France ; 
to  a  manufacturer  of  Lisieux,  and  a  citizen  of  Falaise  ; 
to  the  latter,  for  having  introduced  into  the  department 
the  Qianufacture  of  a  particular  kind  of  handkerchief. 
The  last  was  adjudged  to  a  stocking-manufacturer,  for 
the  good  quality  and  beauty  of  the  articles  produced 
by  him. 
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Society  of  Creriobk* 

From  a  memoir  on  the  commerce  with  hackled  bempy 
read  to  the  Society  of  Grenoble,  by  M*  Berriat  de  St. 
Prix,  it  appears  that  the  prime  cost  of  a  quintal  of  Taw 
hemp  is  50  francs  ;  that  when  it  is  wrought  it  is  worth  8i 
francs ;  from  which  must  be  deducted  the  interests  of  mo- 
ney advanced  to  the  workmen  and  cultivators,  and  the 
credit  given  to  purchasers.  The  same  memoir  shews  that 
the  commerce  in  hemp  had  increased  very  considerably 
in  France  within  the  last  century ;  that  Grenoble  con* 
tains  three  hundred  workmen,  each  of  whoni  can  pre- 
pare 60  quintals  of  hemp  per  annum,  miaking  a  total  for 
that  town  alone  of  18,000  quintals. 

Society  of  Jgriadturc  <f  the  Department  of  the  Jriennei. 

The  Society  of  Agriculture,  Arts,  and  Commerce,  of 
diis  department,  which  meets  at  Mezieres,  has  just  pub* 
lished  the  fourth  part  of  its  collection  of  Select  Memoirs. 
It  contains,  among  other  interesting  pieces,  a  dissertation 
on  the  propagation  of  pulpy  fruit-trees  in  some  of  the 
cantons  of  the  department ;  reflections  on  inundations, 
which  are  very  frequent  there,  and  on  the  means  of  pre* 
venting  their  disastrous  effects ;  a  report  on  a  new 
plough  ;  and  several  other  papers  ;  which  evince  the  in^  \ 

telligence  and  zeal  of  that  Society.  j 

Athenawn  of  Arts  at  Paris. 

The  Athenaeum  of  Arts  held  a  public  meeting  on  1 1 
June,  under  the  px^esidency  of  M.  Dessessarts,  in  the  ab- 
leace  of  General  Berthier. 

The  secretary  delivered  an  account  of  the  most  im<» 
portant  transactions  since  the  last  meeting. 

M.  Rondelet  reacl  a  fragment  of  a  work  on  the  con- 
struction of  the  vessels  of  the  ancients,  particularly  gaU 

lies, 
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Ii<$s>  with  several  rows  of  oars :  and^  if}.theiQcliiia;(i<m  of 
the  benches  of  the  rowers,  he  has  discovered  the  solsiticn 
of  a  problem  which  has  puzzled  fiX.  the  antiquiuri^  and 
shiprbMilders. 

M.  Bernard  gare  a.  description  o£  a  penknife,  wii^  a 
«cale^  graduated  in  such  a  manner  as  to  afibrd  the  advan- 
tage of  giving  a  constant  aad  regidar  inclination  to  tlie 
sib  of  the  pen. 

M.  Salivet  entered  very  minutely  into  the  details  of  a 
new  copper-plate  printing-press,  with  copper  rollers  and 
continued  movements,  which  give  a  great  equality  to  tte 
impressions,  and  permit  a  greater  number  to  be  taken  ofi[ 
without  any  new  arrangement  of  the  press.  For  this 
improvement  the  inventor,  M.  Frapp^e,  was  presented  by 
the  president  of  the  Athenaeum  with  a  gold  medal. 

M.  Lecamus  described  M.  Dellebarre's  new  micro- 
scope. Not  cpntented  with  the  degree  of  perfection  he 
had  given  to  that  instrument  thirty  years  ago,  that  artist 
has  succeeded  in  augmenting  its  effect  and  facilitating  its 
VSifB  \  the  Athenaeum  therefore  decreed  the  venerable 
old  man  the  maximum  of  its  rewards,  the  crown  and  a 
medal. 

A  new  lyre,  with  seven  strings^  by  M .  Morlane,  was 
described  by  M.  Famin ;  and  the  president  rewarded  the 
maker  with  a  medal  of  encouragement. 

Society  of  Agriculture  of  Boulogne. 

On  the  28  April,  1803,  the  Society  of  Agriculture, 
Commerce,  and  Arts,  held  its  fourth  public  meeting. 

The  secretary  presented  a  report  of  the  labours  of  the 
Society  since  the  last  public  meeting ;  after  which  he  read 
a  report  from  the  commissioners  appointed  to  examine  a 
report  presented  for  competition  on  the  question  relative 
.to  marls,  proposed  last  year.     It  was  not  considered 

worthy 
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worthy  of  the  prize^  which  was  continued  for  the  y<^ 
1804. 

M.  Isnardy  then  read  a  memoir  on  oxygen  ;  in  wbicb^ 
after  presenting  an  historic  sketch  of  the  experiments 
which  led  to  the  discovery  of  oxygen  gas  and  its  proper- 
ties, he  enters  into  a  detail  of  the  applications  which  have 
been  made  of  it  to  animal  and  vegetable  physiology. 
He  explains,  with  equal  perspicuity  and  aiccuracy,  the 
admirable  pheno^fiena  of  respiration,  the  circulation  of 
the  blood,  and  digestion  :  he  shews  the  effects  of  oxygen 
in  these  different  functions,  presenting  an  interesting  ana- 
lysis of  the  experiments  of  Bichat.  He  then  examines 
all  the  uses  to  which  oxygen  may  be  applied  in  the  heal« 
ing  art,  either  to  discover  the  nature  of  the  air  we 
breathe,  to  purify  it,  to  prepare  an  air  suitable  for  a  pa>> 
tient  labouring  under  this  or  that  disease,  or  as  an  anti- 
septic  in  all  disorders,  internal  or  external,  for  which  me- 
tallic oxyds  are  employed.  He  invites  chemists  to  seek 
an  easy  and  economical  method  of  obtaining  ox3'gen  gas, 
and  likewise  processes  to  which  every  one  might  be  ca- 
pable of  recurring,  according  to  circumstances. 

The  sitting  concluded  with  announcing  the  questions 
prop9sed  for  die  subjects  of  the  prizes  to  be  decreed  in 
the  next  public  meeting,  on  28  April,  1804. 

1.  It  is  generally  acknowledged,  that  the  practice  of 
Marling  is  one  of  the  most  important  improvements  in 
agriculture-  The  Society  will  grant  a  prize  to  the  me- 
moir which  shall  best  develope  the  nature  of  marls,  their 
different  kinds,  and  the  methods  of  employing  them  to 
the  greatest  advantage,  according  to  the  nature  of  the 
soil.  The  author  must  principally  confine  himself  to 
point  out  to  farmers  such  exterior  characters  as  will  en- 
able them  readily  to  didtinguish  each  kind  of  marl. 

2.  Sheqp 


I 
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^.  ^heep  «re  svibject  to  a  disease  called  staggers.  The 
fHsmber  <3i  Bxxitnsih  wbicli  perish  by  this  maiady  may  be 
computed  at  3  or  4  in  100  per  annum.  Thus,  if  France 
contain  30  millions  of  ^eep,  the  number  which  are  car- 
ried off  by  this  disease  may  be  estimated  at  9009  or 
f  5O9OOO.  This  di&eaise  is  oocaiboned  by  a  "bag,  formed 
in  tfhe  head  <xf  the  sheep,  containing  an  extremely  iim'pid 
water  BSkd  a  white  substance,  dmded  Kke  seed,  and 
which,  by  the  iaicroscope,  is  discovered  to  be  actual 
Werois.  ft.ivppe8rs  that,  to  cure  this  disease,  it  is  neces* 
wiry  le  openUhe  bead  of  die  animal,  and  to  extract  this 
bag ;  but  the  operation  appears  so  critical,  and  has  hi* 
fterto  been  attended  with  such  ill  success,  even  at  the 
Veterinary  School  of  Alfort,  that  the  Society  has  judged 
it  to  be  of  great  utffity  to  agrictrltm^  to  propose  a  prize 
for  him  who  shall  point  out  the  best  method  of  treatment 
Ifor  the  staggers  in  sheep,  and  bow  to  cure  them  perfectly 
of -that  disease.  He  must  be  carefill  to  support  his  pro^ 
pesses,  by  properly  authenticated  experiments. 
.  The  prizes  will  consist  of  medals,  to  be  delivered  by 
the  Society  at  its  public  meeting  next  year. 

Gcdvamc  Socieh/,  Paris. 

On.  ^8  May  this  Society,  for  the  second  time^  per^ 
formed  experiments  on  a  large  scale,  under  the  direction 
of  its  president  and  professor  Aldini^  at  the  Veterinary 
School  of  JUfort. 

Animals  of  every  size,  from  the  insect  to  the  horse, 
were  subjected  to  the  power  of  an  apparatus  of  above 
2000  disk^,  disposed  in  piles,  communicatiDg  with  each 
other. 

Among  other  results,  tlie  following  were  remarked. 

I.  That  the  spark  cannot  be  obtained  as  in  ordinary 
electricity  by  explosion  at  a  distance,  but  only  at  tlie 
point  of  contact. 
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^  2.  That  the  electrometrical  balance  of  Coulomb  doM 
not  shew  the  electric  tension  in  proportion  to  the  numbeir 
of  couples  and  the  force  of  the  pilesi, 

3.  That  it  requires  all  the  force  of  a  formidable  appa^ 
ratus  to  kill  a  very  small  animal. 

4.  That  Galvanic  applications  may  determine,  afb^ 
death,  the  motions  of  inspiration  and  expiration,  Tbir 
was  proved  by  holding  a  lighted  taper  to  a  small  aper«- 
ture,  made  in  the  tracheal  artery,  of  a:  horse,  a  quarter  of 
an  hour  after  death.  At  the  moment  of  applying  the 
Galvanic  fluid,  the  flame  was  drawn  inwards  by  tl^e  pre* 
cipitation  of  thb  air  into  the  lungs,  and  was  blown  from 
the  aperture  and  extinguished  when  the  fluid  left  thio 
animal. 

$•  That  contractions  of  the  head  and  trunk  of  any  ani^ 
mal  may  be  produced  by  placing  them  at  very  great  disk 
tances,  and  making  them  communicate  with  the  pile  by 
a  single  conductor^  the  otlier  being  formed  by  the  com^ 
mon  reservoir. 

Central  Committee  for  propagating  the  Cm-pox  at  Pcfris^ 

This  committee  has  just  published  the  general  report 
of  its  labours  for  three  years.  It  contains  both  the  theory 
and  practice  of  the  new  inoculation,  so  as  to  be  capable 
of  serving  as  a  guide  to  those  medical  men  who  turn  their 
attention  to  the  subject.  The  minister  of  the  interior,  to 
whom  the  committee  addressed  the  report,  expresses  his 
warm  approbation  of  their  labours,  and  ako  of  tlie  idea 
of  opening  a  new  subscription  for  the  extinction  of  the 
small  pox  by  the  propagation  of  the  vaccine  pock.  He 
patronizes  this  philanthropic  design,  and  has  subscribed 
the  sum  of  2000  francs  for  putting  it  in  execution. 

JnteUigum, 
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Phosphorus^ 


OME  of  the  Gernlan  physicians  have  recommeqcied^ 
tile  internal  use  o^phospboirus  in  certain  diseases,  Froni 
the  experiments  made  upon  various  animals  by  the  Aca<* 
demy  of  Arts,  Sciences,  iaind  Belles  Lettres,  of  Turin^ 
it  appears  that  this  substance,  introduced  into  the  in<^ 
testines,  takes  fire,  and  is  attended  with  yei'y  dangerous 
consequencesi. 

Oxygenated  Muriatic  Acid^ 

M.  Potel,  of  Dijon^  some  time  idnte  announced  that 
exygenated  muriatic  acid  possessed  the  property  of  re^ 
storing  drowned  animals  to-  life.  M.  Trannoy)  of  the 
Society  of  Emulation  of  Amiens,  has  proved,  by  numer-* 
ous  experiments^  that  this  gas,  instead  of  producing 
such  an  advantage^  was  of  a  suffocating  nature,  and 
icould  not  but  be  very  dangerous  in  cases  of  asphyxia* 

New  Vegetable  OU. 

in  the  departments  of  Landes  and  L^Hei^ut,  in  Frant*e| 
'fin.  oily  plant,  called  Arachisy  of  the  family  of  lentils, 
(Amchis  Hypogteay)  begins  to  be  cultivated.  It  was 
brought  by  the  Spaniards  from  Mexico,  and  was  intr^^ 
duced  by  the  French  from  Spain*  An  ounce  of  the  oU 
'  of  this  plant>  with  a  tvick,  a  line  and  a  half  in  diameter, 
burned  nine  hours  twentVK^LX  minutes*  An  ounce  of 
olive  oil,  under  similar  circumstances,  lasted  oiily  eight 
hours.  Thus  the  oil  of  the  arachis  has  the  advantage  of 
above  one-eighth  over  olive-dil ;  and  more  or  less  over 
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every  other  kind  of  oil.  It  is  an  excellent  substitate  for 
olive  oil  for  every  olher  domestic  use.  It  is  preferable 
to  all  other  sorts  for  the  manufacture- of  soap.  The  s/tod. 
yields  nearly  \uXi  itn  weight  of  oil. 

Mamfacture  of  Qoth. 

The  minister  of  the  interior,  the  counsellors  of  statd 
Crelet  and  Regnanid,  Messrs.  Cont6  and  Molard,  me-> 
clianicians,  and  Messrs.  iTernau  and  Decretot,  manufac- 
turers, have  lately  inspected  some  machines,  made  by 
Mr.  Dougla^  ^^  for  the  nuinufacture  of  cloth,  under  the  su-* 
perintendance  of  the  committee  of  the  Society  for  the 
Encouragement  of  Arts  and  Industry.  They  found  at 
trork  four  very  perfect  machines,  for  the  following  pur- 
poses : 

1 «  A  maefaine  for  sDribbUng  wool,  which  scribbles 
70lbs«  of  Spanish  wbol  in  an  hour.  It  re^piires  only  a 
force  equal  to  lhkt  6£  two  men,  and  a  chSd  to  supply  it 
with  wool. 

5?.  A  madiine  fbr  mixing  the  loidouiis  and.scribbling*^ 
This  machine  mixes  40U>s.  of  Spanish  wool. per  hour,  and 
scribbles  the  stove  quantity.  It  requues  a  force  equal  to 
that  of  one  person  only,  and  a  child  to  supply  it. 

3.  A  machine  for  Raising  the  nap  for  shearing.  This 
machine,  worked  bygone  ma^  and  a  child,  prepares  a 
piece  of '.yard-Wide  superfine  tloth  for  sheisuring  in  two 
^ours^  and  requimeis  a  force  equal  to  that  of  an  ordinarys 
horse.  It  is  equally  suited  to  all  cotton  stnifl&  which  re« 
quire  being  raisi^d,  particularly  coverlids.  This  machine 
'performs  two  operations.     The  combs  may  be  tak^i 

^  We  have  good  reaedD  to  believe  that  this  person  is  an  Eng^tshnaa* 
who  was  some  little  time  since  engaged  in  a  sijpLlar  mana&ctor)r  in  the 
neighboQfhoodof  Lambetbj  where  we  understand  be  was  uiuiiccessfuL 

,      '  away; 
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away ;.  and  twelisp  brushes,  to  brush  the  cjlgtb  before  k  ib 
pressed,  may  be  fixed  in  their  place. 

'  4.  A  lookn^  with  a  fly-shuttle,  and  all  its  parts  cchxi* 
picts,  woirl^d  by  onfe  person,  placed  m  the  middle*  '■ 

I fiffmms'AppKmim  ^  Iceland  CrysiSl  to  Telescopes* 

• "    -■  ■   •-^*     ■'.•*'■    •■■■■.        ■         .  '     -      •     •;- 

Iceland  ciystal. is  kaown  tb, possess  the  property  of 
double  refraction,  and  of  giying  two  images.  Of  this 
M.  Rochon  has  very  ingeniously  availed  himself  by 
placing  a  prism  of  this  crystal  in  the  inside  of  a  telesctope, 
which  produces  two  images  of  the  object  observed,  .and 
these  images  are-  nearer,  or  farther  ironv  each  other  ac* 
cording  as  the  prism  is  more  or  less  distant  from  tb^  eye. 
If  a  ship  be  perceived  at  sea,  which  you  have  ah  interest 
in  overtaking  .or  avoiding,  bring  the  two  images  in  con- 
tact ;  if  you  are  approaching  the  vessel  the  two  images 
will  gain  upon  each  other ;  on  the  contrary j^  if  th^  two 
Vessels  are  removing  to  a  greater  distance  from  one.  ano« 
ther,  the  ims^es  will  soon  be  perceived  separate.  ^It  is 
easy  to  distinguish  the  rate  or  class  of  the  vessel  observed, 
and  you  will  know  nearly  the  dimensions  of  the  mast. 
Bring  in  contact,  end  to  end,  the  two  images  of  the  main* 
mast,  and  you  will  find  how  many  masts  length  you  are 
distant  at  the  time  from  the  vessel.  By  land  you  ob* 
serve  the  images  of  a  body  of  enemies,  place  the  images 
so  that  the  feet  of  one  shall  be  on  the  head  of  the  other; 
and  if  the  average  height  qf  a  soldier  be  computed  at 
five  feet  six  inches,  the  telescope  will  shew  you  how 
many  times  that  length  is  contained  in  the  distance  which 
separates  you  from  the  enemy.  This  sketch  is  sufficient 
-to  explain  the  utility  of  an  instrument  which  would  be 
Vjery  interesting  if  it  were  only  considered  as  an  object 
of  4|iriQsity,    The  experiments  with  it  were  repeated  at 
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0t  Cloudi  II  Praitial,  (sistMay,)  in  the  pmsenee  of  tKe 
First  Consul,  who  ordered  sereral  telescopes  of  tins  Idn^ 
to  be  made. 

Thii  discovery  may  also  be  of  great  use  in  astronomy. 
M.  Rochon  has  already  employed  it  to  measure  the  dia« 
meters  of  Mars,  Jupiter,  and  Saturn.  He  eonld  liot  at 
first  apply  it  to  the  sud  and  moon,  the  diameter  of  which 
is  about  30',  because  the  angle  of  refraction  is  only  20  ; 
but,  by  an  ingenious  method  of  cutting  the  crystals^ 
Messrs.  Rocbou  and  Torelli  cli  Narcy  have  doubled  and 
trebled  the  angle  of  refraction  ;  so  that  there  rs  not  now 
any  planet  whose  diameter  cannot  be  measured,  if  it  bcr 
but  sufficiently  luminous;  for  it  is  obvious  that  the  twcF 
images  must  be  Weaker  than  only  one  would  be.  Btit 
this  inconvenience  cannot  be  felt  with  regard  to  the  sun 
and  moon,  which  always  diffuse  too  much  light.  One  of 
these  prisms  will  soon  be  adapted  to  the  best  telescope  iii 
the  National  Observatory. 

Portsmouth  Canal. 
The  estimates  of  the  expense  of  the  execution  of  thef 
intended  London  and  Portsmouth  canal,  and  of  its  pro^ 
bable  revenue  when  finished^  being  now  perfected,  it 
appears  that  the  cost  of  the  execution  will  be  121,000/1 
and  that  the  revenue  will  exceed  100,000  L  per  annUnu 
At  a  late  general  meeting  at  the  Crown  and  Anchor,  it 
was  unanimously  voted,  to  open  a  subscription  immedi* 
ately  for  raising  a  capital  of  S00,000  /.  in  shares  of  l0O/.< 
each,  and  to  proceed  to  parliament  for  an  act  to  carry 
the  measure  into  efiect.  As  this  measure  appears  to  U9 
to  be  an  important  national  object,  we  have  subjoined  an 
extract  from  Mr.  Reniiie^s  Report  upon  it^ — He  concludes 
his  report  thus :  '^  When^  therefore,  the  extent  of  country 
through  which  this  canal  will  pass  is  considered ;  the 
commumcatiois  that  trill  sooner  or  later  take  place^  not 

only 
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miiy  with  those  navigations  already  made,  but  with  others 
now  in  contemplation,  and  likdy  soon  to  be  made ;  the 
abundance  of  ship-timber  there  is  in  the  counties  through 
"which '  it  will  pass ;  the  communications  that  will  bft 
opened  with  London,  and  with  his  Majesty^s  dock«yardi 
at  Portsmouth,  Chatham,  Woolwich,  and  Depl^d,  the 
city  of  Chichester,  and  the  numerous  towns  awlnUIi^fes 
situated  near  to  it ;  the  various  articles  of  tra^  which 
luust  be  carried  between  London  and  these  places,  and 
the  local  trade  they  will  have  with  each  other ;  the  quan* 
tities  of  timber,  naval  and  military  stores,  which  must  be 
carried  to  and  from  his  majesty's  dock*yards,  without  be- 
ing liable  to  the  hazards  of  the  sea,  and  uncertainty  of 
the  voyage^,  or  risk  of  being  taken  by  the  enemy's 
cruizers :  the  quantities  of  goods  which  will  be  sent  by 
the  East  India  Company  to  their  vessels  when  lying 
^t  Spithead;  the  immense  quantities  of  chalk,  from 
the  inexhaustible  chalk-pits  bordering  on  the  line,  for 
ignanure ;  the  quantity  which  will  be  wanted  in  Loo* 
don  for  liipe,  which  is  of  an  excellent  quality,  the  quap« 
tity  of  coals,  &c.  &c.  I  say^,  taking  the  whole  of  these 
into  consideration,  I  think  this  is  one  of  the  most  im« 
portant  lines  of  inland  navigation  which  have  come  under 
my  observation." 
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AM£$  Roberts,  pf  Abbotston-Farm,  Southampton, 
Yeoman,  and  George  Cathery,  of  New  Alresford,  ia 
the  same  county,  Gentleman ;  for  a  method  of  compleatly 
gpd  effectually  eradicating  smut  from  wheat ;  and  that 
whiP^t,  when  cleansed  by  (heir  invention,  will  produce 

flour 


fi<mr  of  ai  good  <]uality  aad  value  as  flour  made  (rom 
WbeAl  of  %1i6  t)eA  grawtb.    bated  Jildj  6 ,  1 80S* 

Jo8Sl»H  MANT097;  of  Da^^es^sfcreet,  Berkeley-flquare,  in 
tke  parish  of  ^.  Creorge,  Hanover^square,  Middleses, 
Omi-maker  ^  for  a  hammer,  upon  a  new  construction,  fcnr 
the  locks  of  all  kiiids  of  fowling^^ieees  and  smi^  arms* 
Dafted  July^^  1SQ3. 

'  SKUti  SriJA&ir,  of  Xaondon-^street,  in  t^  parish  of  St. 
^miatart  Stepney,  Middlesex ;  for  a  method  to  -stnsngthen 
shfpfi;  t)r  flof^eing  vess«b.     Dated  July  21,  1 803. 

JoHf9  NoB-TON,  rf  BdHs-bttildMws,  fetter-4ane,  Fleet*- 
street,  London,  Mathematical  Insthtment^raaker ;  foraa 
imjHrovement  in  ^he  oonstruction  of  a  water-mill. 
I>ated  July  28,  .18(J5. 

THoMAJf  Kii^TWH,  of  Baker-Street  Norfh,  P<3frtman- 
sqoare,  Middlesex,  Esquire ;  for  a  dcwick,  fcvr  the  pur«« 
pose  of  more  estpeditiously ,  witii  less  kbour,.  and  at  le|^$ 
topense  dtein  heretofore,  loading  at^ '  udloading  ^hips 
and  UBisels,  retaoring  heavy  bodies  in  any  direction,' and 
m^hicfh  lis  also  Applicable  to  other  usefiil  purposes. 
Dated  J\ily  i2&,  18o!3. 

ArtwOr.  Wooef,  Sf  Wood-street,  Spa-fields,  Mid- 
dlesex, Engmeer ;  for  an  improved  apparatus  for  convert- 
ing water  or  other  liquid  into  vapour  or  steam,  foi^  the 
^rorking^steam-engines,  for  the  heating  of -#ator -or ^o^w 
liquid  employed  in  brewing,  distilling,  dying,  bleaching, 
tanning,  &nd  other  processes  connected  with  arts  and 
manufactures ;  calculated  ftiso  t6  make  a  stronger  extract 
than  can  \m  obtained  by  the  processes  commonly  in  use 
from  a  given  quantity  of  any  vegetable  or  other  substance 
from  which  extracts  are  or  may  be  made  without  the 
danger  of  burning,  scorching,  or  singeing,  such  vegeta- 
ble or  other  substance,  and  applic^le  to. various  other 
pocesses*     Dated  July  29,  1603. 
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Specification  of  the  Patent  granted  to  George  Bjeaumont, 
of  South  Cross  Ldridy  iHear  Huddesjfield^  in  the  Coimty  of 
York^  and  WAlteR  Beaumont,  of  the  same  Place, 
Mahufactiirers  of  Woollen  Good^ ;  for  a  Mixture  to  bt 
used  in  the  Preparation  of  Sheep  or  Lambs^  Wool  for 
various  Parposes.     Dated  May  17,  IB 03. 

JL  O  all  to  ^i^hom  thesfe  presents  shall  trome,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  prcJ- 
riso,  we  the  said  George  and  Walter  fieatlfnoiit  do  hereby 
declare,  that  our  said  invention  is  described  in  rhannefr 
following;  that  is  to  say:  Our  niixtiire  (5onsi§ts  of  oil 
united  with  or  diffused  in  water,  by  meahs  of  kii  alkalinfe 
.substance,  namely,  potash,  or  pearlash,  or  soda,  or  thfe 
volatile  alkali  called  ammonia,  but  we  give  a  decided 
preference  to  potash  or  pearlash.  The  proportions  and 
manner  of  making  the  said  mixtiire  ai*e  the  f6llb\vi<ig : 
jblssolve  the  best  potash  alkali  in  thfe  watei*,  in  the  (jUaft- 
tity  of  about  twelve  ounces  of  alkali,  in  fekch  gallbh  bf 
Vql.  ilf . — Second  Skriks.  T  t  water ; 


*  
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water ;  and,  when  the  solution  is  completed,  two  mea-r 
sures'of  the  same,  or  thereabout,  are  to  be  added  to  on€ 
measure  of  the  oil,  and  unit?ed  by  stirdhg  or  agitation; 
and  the  three  measures  of  compound  liquor, .  thus  pro- 
duced, do  constitute  and  form  our  said  mixture,  and  will 
\>e  found  to  produce  the  effect  of  oil  when  applied  in  the 
same .  manner  as  oil  is  commonly  used  in  .manu&cturing 
cloths,  coatings,  kerseymeres,  blankets,  and  every  otheir 
description  of  woollen  goods. 

No  instructions  are  necessary  to  be  given  with  regard 
to  the  oils,  or  the  method  of  applying  the  mixture,  or 
the  quantity  of  the  same  to  be  used  with  wools  x>{  various 
qualities  and  colours,  because  the  oils  may  be  of  any 
kinds  suitable  to  be  used  with  wool,  and  the  operations 
must  be  governed  by  the  usual  skill  and  judgment  of  the 
workman. 

Now  farther,  we  do  hereby  state  and  declare,  that  al- 
though the  description  here  given  is  a  true  and  full  sped- 
^cation  of  the  practice  or  method  of  making  and  using 
our  said  mixture,  we  do  nevertheless  apprehend,  that  it 
may  be  of  some  advantage  to  the  public  to  state  our  no- 
tions with  reo^ard  to  the  nature  of  the  said  mixture,  as  far 
as  concerns*  the  effect  thereof^  viz.    In  all  the  operations 

.upon  wool,  the  manufactuirer  endeavours  either,  first,  to 

/extend  it  by  carding  or  spinning,  or  similar  practices ; 
or,  secondly,  to  unite,  condense,  and  connect  the  sani« 

'by  weaving,  fulling,  felting,  and  the.  like.  In  the  first 
of  these  two  distinct  purposes  it  is  necessary  that  the 

-Hbres  of  the  wool  .should,  by  means  of  some  lubricating 
jiiatter,  be  made  to  slide  easily  over  each  other,  instead 
of  fixing,  kiiotting,  and  entangling  themselves  together, 
and  no  material  hath  been  heretofore  known  which  was 
adequate  to  the  effect,  except  oil  in  a.  pure  state,,  or 

"aearly  so.  "Water  kself  ifi  too  harsh  a  fluid,  and  sopni 
•     'V  '  ,  ^*  .  i.viiporates*; 
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evaporates ;  and  the  perfect  combination  of  oil  and  alkali 
called  soap  (if  dissolved  in  water  in  the  large  proportions 
requisite)  is  found  to  become  stiff,  and  cleggs  the  staple 
or  fibres  of  the  wool.  But  our  mixture  being  in  fac^  a 
diluted  solution  pf  the  best  potash,  or  alkali  of  com- 
merce, nofe  in  the  caustic  or  chemically  pure  state 
(though  in  this  degree  of  dilution  the  caustic  alkali  may 
be  used  in  forming  our  said  mixture),-  biit .naturally 
combined  in  part  with  carbonic  acid  ;  and  this  solution 
being  mixed,  by  agitation,  with  a  large  proportion  of 
oil,  the  result  must  consist  of  oil,  ^ilnutely  divided, 
slightly  alkalized,  and  capable  of  being  applied  over  the 
extensive  surface  of  the  fibres,  together  with  a  solution 
of  jnild  or  partly  saturated  alkali,  which  it  is  well  known 
does  not  become  perfectly  dry,  but  is  disposed  to  remain 
in  the  state  of  deliquescence.  This  last  fluid  is  (as  we 
apprehend  from  the  facts)  well  adapted  to  assist  in  the 
lubrication  along  with  the  oil,  and  even  to  produce  an 
effect,  by  their  joint  action,  superior  to  that  which  either 
fluid  singly  could  have  done. 
In  witness  whereof,  &c. 

Remarks. 

To  the  superiority  which  this  mixture  possesses  over 
oil,  as  pointed  out  in  the  above  specification,  we  have  to 
add,  that  in  the  operation  of  scowering  or  cleaning  the 
goods  from  the  oil  after  they  are  wove,  less  time  and  la- 
bour is  required.  It  is  proper  to  observe/  that  in  no  in- 
stance \^  the  effect  of  this  composition,  when  applied  to 
the  wool,  different'  from  oil,  except  on  very  greasy  or 
salvy  wool,  and  on  vvhich  we  do  not  recommend  its  use 
(particularly  in  hot  weather),  unless  such  wool  has  been 
previously  scowered. 

T  t  2  Specification 


(     82*    > 

^ci/lcafi&nqf  tht  Paimt  granted  ta  Aktonius  B£M£rz- 
,  SLiEDER^  of  Chdsea^  m  the  County  of  Middletexy  M.  A. 
.  |lo$hRT  Scott,  Jqhn  Scott,  and  Alexander  Scott, 

.  §U  of  Margaret-Street y  Catoendishsqvarej   in  the  said 

*  • 

County  J  Musical  Instrunient-makers ;  for  making  Piano 
Fortes,  entireh/  new  both  in  Principk,  Cmstruction, 
andSkfipe.    Dated  November  10,  1301. 

P  all  to  whom  tfa^e  presents  shall  cojiie>.  &c. 
Now  KNOW  Y£,  that  in  compliance  with  the  said  fvavi^o, 
we  the  said  Antonius  Bemetzrieder,  Robert  Scott,  John 
Scott,  and  Alexander  Scott,  do  describe  and  ascenaia 
the  nature  of  our  said  invention,  and  in  what  manner 
the  same  is  to  be  made  and  performed,  as  follows ;  that  is 
to  say: 

First.  The  strings  are  fix^d  upon  a  frame,  which  has 
the  shape  of  an  irregular  hexagon,  in  a  way  or  method 
similar  to,  and  imitating,  as  nearly  as  possible,  the  office 
of  an  horizontal  harp.  This  string-frame  is  strong  enough 
in  itself  to  resist  fully  the  drawing  of  all  strings  used  ei-- 
ther  in  grand  or  square  piano  fortes ;  and  although  the 
front  and  right  sides  of  the  frame  are  apparently  cpn^ 
nected  with  the  exterior  circumference,  yet  they  require 
no  additional  strength  from  it,  or  from  the  bottom,  to 
resist  their  respective  drawing  forces. 

Secondly.  The  belly,  wjth  its  two  respective  bridges, 
,^s  fixed  within  the  string-frame  at  the  upper  or  widest 
part  thereof,  but  ^n  additional  bridge  can  be  added,  di- 
viding the  compass  of  strings  into  three  eqifal  parts,  anc} 
may  be  placed  on  the  sapie  belly,  or  on  a  separate  small 
belly,  at  the  lower  or  narrow  extremity  of  the  string- 
frame. 

Thirdly. 
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Thirdly.  The  width  of  the  string-ff^me  is  determined 
by  the  exteotion  and  compass  of  strings  cpntained  and 
placed  oq  its  respective  bridg/^s,  viz^  three  unison  strings 
to  each  note  want  eighteen  inches  for  the  largest  width,' 
and  fourteen  inches  are  sufficient  for  two  unison  strings 
to  each  note  of  an  additional  key'd  instrument  of  sixty- 
eight  keys. 

Fourthly.  The  exterior  circumference  or  outward  case 
pf  the  instrument  is  rectangular,  the  front -side  circular, 
and  the  back^  right  and  left  sides  straight ;  but,  this  cir^ 
cui^ference  could  be  oval  or  triangular  if  so  desired  or  rev 
quired.  The  length  and  width  are  comparatively  smaller 
^han  any  cnie  possible  upon  the  old  construction; 

Fifthly.  The  front  and  back  of  the  instrument  hav« 
both  doors  in  the  middle  near  the  string-frame.  From 
the  front  doors  the  keys  are  drawn  out  for  the  player ; 
and  from  the  door  in  the  back  all  the  parts  of  the  actioa 
can  be  regulated  or  mended  when  required. 

Sixthly.  The  frame  of  the  action  is  unconnected  with 
the  string-frame.  Each  frame  is  independent  of  the 
other. 

Seventhly.  Besides  the  ordinary  motions  up  and  down^ 
the  keys  have  an  horizontal  motion  from  the  back  to  thfc 
front,  and  vice  versa  from  the  front  to  the  back. 

Eighthly.  The  dampers  are  above  the  strings,  but  may 
also  be  under  them.  When  above  the  stfipgs  they  may 
be  taken  out  one  by  one,  being  loosely  suspended  on  the 
strings  in  an  upper  and  under  socket,  which  sockets  are 
fixed  to  the  front  side  of  the  string  frame  in  an  horizontal 
position.  When  Under  the  strings,  they  draw  out  at  the 
back-opening,  in  'both  cases  their  lifters  are  independent 
pf  the  keys. 

Nimhly. 


S26  Patent  for  making  Piano  Forlcs  on  a  new  Principle. 

Ninthly.  The  top  of  the  instrument  opens  at  the  baCk 
by  means  of  a  swelling  pedal ;  and  at  its  front  is  a  musick 
desk,  which  rises,  out  of  the  top  itself  eqni^distant  from 
the  extremities  of  the  keys.  This  desk  is  first  separated 
from  the  top,  and  afterwards  affixed  to  the  opening, 
made  b}''  such  separation,  by  means  of  two  small  hinges, 
thus  capable  of  being  elevated  to  any  degree  of  incli- 
pation  the  player  may  ^choose,  being  supported  when 
elevated  by  a  moveable  back  foot,  which,  together  with 
the  whole  desk,  shuts  down  within  the  limits  of  the  said 
opening.  The  whole  top  is  made  to  be  taken  off  with 
the  greatest  ease,  by  unfastening  the  turn  buckles  or 
strong  brass  hooks  which  fasten  it  at  its  two  end^  ar 
greatest  extremities. 

These  differences  from  the  old  construction  are  not 
merely  works  of  chance,  they  are  grounded  on  princi- 
ples either  hitherto  unknown  or  neglected. 

First.  Besides  the  known  proportions,  there  is  a  maxi^ 
mum,  that  is,  a  more  advantageous  point  where  the  ham- 
mer ought  to  strike  the  string.  This  maximum  requires 
the  action  in  the  middle  of  the  instrument. 

Secondly.  Strings  riding  upon  a  sonorous  plank  can 
give  but  a  thin  and  stiff  tone  ;  but  strings  riding  upon  a 
sonorous  body  must  give  a  finer,  full,  and  singing  tone* 
This  is  the  reason  that  the  new  string-frame  has  all  the 
solidity  wanted  to  resist  fully  >  and  by  itself,  all  thedraw-^ 
ing  forces,  in  order  that  ajight  and  sounding  back  may 
form  a  sonorous  body  with  the  bridge-bdly. 

Thirdly.  The  piano  forte  music  is  harmony ;  and  har- 
mony proceeds  in  its  propagation  from  the  treble  to  the 
bass,  and  ought  to  go  directly,  and  without  reflection, 
from  the  action  of  the  player  to  the  earS  of  the  auditory. 
This  is  the  reason  why  these  new  instruments  have  the 

ft. 

bass  and  swelling  at  their  back. 

Fourthly. 


P<i^  «?27. 


im 
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.  Fourthly.  The  piaao  forte  takes  its  name  from  its  par-  ^ 
ticular  movement,  which  must  be  simple,  free,  and  elas- 
tic, in  order  that  the  player  has  under  his  fingers  the 
piano's,  fortes,  more  piano's,  more  fortes,  pianissimo's^ 
fortissimo's.  This  is  the  reason  thut  all  the  parts  of  the 
instrument  are  independent  one  from  another ;  and  the 
whole  so  constructed  as  to  obey  the  player  who  has  taste 
and  swelling  at  the  end  of  his  fingers* 

in  witness  wherepf,  &c. 


acaer. 


(  Specification  of  the  Patent  granted  to  Joh>^  iNToRTON,  of 

i  Holls-buildings^  Fetter-lane^  Fleet-street^  in  the  City  of 

J  London,  Mathematical  Inst)iiynent-maker ;  for  an  Im- 

pr&cement  in  the  Construction  of  a  JVater-JUlilL 

Dated  July  28,  1803. 
^  *  With  a  Plate. 

.  X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said*  provifed, 
I  the  said  John  Norton  do  hereby  declare  that  my  said 
improvements  in  the  construction^  of  a  water-tnill  are  d€!- 
scribed  in  manner  following ;  that  is  to  say  :  I  apply  a 
^crew,  either  horizontally,  vertically,  or  obliquely,  to 
the  impulse  of  the  water,  and  in  such  a  way  that  the 
screw  may  receive  a  motion  from  the  water  round  its 
I  own  axis ;  and  being'applied  to,  aild  connected  with,  any 

I   ,  of  the  well-known  machinery  iised  in  rtiilLwork,    shall 

produce  and  communicate  to  such  said  machinery  such 
motion  and  effects  as  may  produce  the  general  purposeis 
of  a  water-mill.  I  make  the  screw  of  wood,  iron,  cop- 
per^ or  any  other  material,  the  circumstance  of  si^e^  place, 

&c. 
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&c.  may  require,  and  either  with  singlfe  or  double  threads^ 
and  with  one,  two,  or  more  threads,  and  deeper  or  lesu 
deep  in  the  thread,  as  the  said  circumstance  may  require. 
The  general  appearance  of  a  screw  of  this  kind,  and  the 
method  of  applying  it  to  other  mill-work  machinery,  i* 
shewn  in  Fig.  I,  in  the  subjoined  drawing. 

A,  Fig.  1,  (see  Plate  XIIL)  represents  the  sorew 
with  its  axis.  B,  B,  bevel-wheels,  one  of  which  is  fixed 
on  the  axis  of  the  screw,  and  the  other  on  an  axis  which 
stands  at  right  angles  to  it,  and  carries  other  mill-w^ork 
machinery,  &c.  M  M  M  M,  is  a  vertical  section  of  a 
tectangular  or  other  conveniently-shaped  vessel,  open 
more  or  less  to  admit  the  access  of  the  stream  to  the 
screw  A.  G  G,  a  punt,  barge,  or  other  floating  vessel^ 
to  which  the  machinery  is  fixed. 

Fig.  2,  represents  the  geometrical  horizontal  view  of 
the  vessel  M  M  M  M,  shewing  the  method  used  to  sup- 
port the  axis  of  the  screw  by  iron  or  other  bars  by  i, 
Jbolted  or  otherwise  fastened  to  the  sides  of  the  vessels  at 
c  g.  In  the  centre  of  each  bar  is  a  plate  a^  on  which  is 
fixed  a  block  or  other  stay,  in  which  the  axis  of  the  screw 
is  held  in  its  required  position. 

Fig.  3,  is    an    end    geometrical   view  of  the   vessel 
.M  M  M  M,  shewing  m  b  ab  the  elevation  of  the  bars^, 
in  Fig.  2,  and  the  block   whii^h  holds  the  axis  of  the 
screw. 

Fig.  4,  represehts  irt  att  the  axis  of  the  screw  being 
.  made  of  woodj  iron,  or  ariy  other  material  which  may 
•  be  relatively  stiitable  to  tlife  if^tended  size  of  the  screw- 
It  is  made  in  otie,  two>  or  more  lengths,  and  is  joined 
^by  couj)rmgs,  as  at  d^  iff  th<3  drawing,  or  otherwise. 

In  .witness  w^hcredf,  Stci. 

ObseR' 


J^atmtf&r  a  Wdter'pr€^  Composiiionj 'i(c4       9«t^ 

Observations  ky  the  Patentee. 

>  •    '  '  -■      •  . 

i  The  great  ofagect  of  this  Iny^nti^ifi  is  t^  acquire  mpne^ 
power  from  the  impulse  of.  the  wafer  than  cain  be  ob*'/ 
t»it)ed  by  the  co!»ro6n  water-wheel,  whicjh  doe^  not  r<i- 
ceite  the  stream  on  abov^  one-third  of  its  circumference  ;  * 
and  meeting  with  a  considerable  opposition  from  the  sur- 
face in  going  down,  ^nd  having'  a  considerable  weight  of 
water  to  lift  in  rising,  mtist  subtract,  considerably  from^ 
its  powen  But  thp^  screw  moves  freely  with  the  stream^ 
which  it  receives/cuifits  whole  circumference  at  once,  and 
meets  with  no  opposition  to  lessen  its  power,  which  must 
therefore  be  at  least  three  times  that  of  the  wheel* 

Again:  The  wheel  takes  the  stream  near  the  surftiee  ^ 
the  screw  takes  the  bottom  of  the  stream^  wbicti^  is  l>eftw 
vier  and  stronger,  and,  working  under  the:  vesset  that 
carries  the  miiUwork,  is  not  liable  to  be  damaged^ ' 

The  abo%-e  is  applicable  to  any  purpose  that  may  re-? 
quire  a  moving  power.  Grinding  of  corn,  hoQng  cacM 
Hon,  &c. 


Specijkati0n  of  (he  Patent  granted  to  Thomas  F&^eitM^ 
the  Elder ^  oflpswieh^  in  ike  C&mUf  <^ Sk^lk^  SuromfoP 

'  and  Builder ;  for  a  Water-pr^cf  C&mpositimj  in^  Imifiay^ 
tion  of  Portland  Sione^  for  stticcomg  and  washing  n^m 
and  old  Stom  and  krick  Buildi^igs^  and  for  ceinmimg 
the  Joints^  and  tucking  a^id  poinfing  aU  ^tone  09fd  Btivk 
Works  that  require  Proof  against  Water. 

Dated  May  27,  1803. 

X  O  All  to  whom  these  presents  shall  come,   &c. 

Now  YiViQ^  YE,  that  in  compliance  with  the  said  pro- 

^^q,  I  jhe  said  Thomas  Kulcher  dp  heri^by  declare  that 

Vol.  III. — Secoi^  Series.  tJ  u  my 
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my  said  invention  of  a  water-proof  composition,  in  imi- 
tation of  Portland  stone,  consists  in  preparing  and  com- 
pounding the  Sime  in  the  following  manner,  viz.  To 
^hree  pecks  of  the  best  pit-sand,  washed  till  perfectly 
cleansed  from  soil  or  dirt,  dried  and  calcined,  add  twelve 
'pounds  of  white-lead,  well  dried  ;  one  peck  and  a  half  of 
dried  whiting  and  one  pound  of  litbrage  of  gold.  These 
are  to  be  well  mixed  and  beaten  togetlier  with  eight  pint» 
of  linseed-oil  and  two  pints  of  the  spirits  of  turpentine,  in 
a  stone  or  wooden  trough  or  mortar,  till  the  whole  be- 
comes about  the  consistency  of  common  putty.  It  i» 
then  fit  for  stuccoing.  When  required  for  washing  only^ 
then  add' to  the  above  mixture  twenty  pints  of  linseed-oil 
and  ten  of  the  spirits  of  turpentine  and  one  pound  of  li- 
tharge oi  gold,  the  whole  well  mixed.  Although  jthese 
propoitions  are  given  as  those  which  will  be  found  best 
for  general  purposes,  yet  they  .  may  be  varied  according 
'to : the  .discretion  and  judgment  of  the  workman.  Th« 
stuccoing  is.  to  be  p^formed  in  the  same  manner  as  plas- 
tering, and  requires  two  coats,  observing  however  not 
to  lay  on  the  second  coat  till  the  first  is  quite  <lry.  Old 
walls  must  be  prepared  by  cutting  out  the  bad  parts  of 
the-stpni^  br.ln^ick,  asnd  replaced  with  new.  The  washing 
is  done^  in  the  manner  of  painting,  and  requires  two 
coats,  the  second  colouring  not  to  be  laid  on  till  the  first 
is  perfectly  dry#  .  This  stucco  and  wash  liave  the  proper- 
ties. of . keeping  out  all  damps  and  wet  efibctually* 

In  witness  whereof,  &c. 
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'  A  Description  of  the  Pendmit  Planejtarmm. 

Invented  by  Burgiss  Allison. 

'  ,'  '       '    ' 

With  a  Pkte.  . 

'  4 

Frpm  the  Transa.ctjons  of  the  American 

,     F^ilLOSOPHICAL    SocyETY. 

•  *  <  * 

Tig.  I,  a  aa  a, is  dL  frame,  supporting  the  whole  iriaclnne, 
ib,  is  a  fixed  rod  or  arbor  supporting  the  segment  <r, 
and  the  sun  S  by  a  fine  wire,  rf,  is  a  wheel,  fixed  to  the 
Hpper  part  of  the  cannon  e,  carrying  round  by  its  iOw«r 
end  the  arm  //,  and  the  planet  Mercury  suspended  by  a 
V  fine  dark  wire,    ggy  is  an  arm,  'fixed  by  screwsi  into  th« 

frame  a  a  at  each  end,  and  also  to  the  upper  end  of  the 
•fixed  cannon  h  A,  which  supports  by  its  lower  end  the 
'frame  i  i^  which,  as  explained  in  Fig.  2,  is  an  elliptic 
.  plane,  supporting,  by  four  or  more  studs  //,  the  conca^'e 

piece  k  kj  forming  an  elliptic  ring.  ?w,  is  a  wheel  oft 
the  moveable  cannon  n  n,  whiph  carries  the  arm  o  (?, 
supporting  on  one  end  the  planet  Venus  by  a  fisie  wife, 
as  above,  pp,  aM  before,  is  a  fixed  frame  attached  to  the 
immoveable  cannon  g  and  the  elliptic  plane  r  r,  sup- 
'porting  by  studs  the  concave  rings  s,s,  ut  supra;  and 
thus  the  wires,  by  which  the  planets  are  suspended,  and 
the  concave  rings  are  alternately  supported  by  the  move- 
,  able  and  fixed  cannons,  &c.  until  the  whole  forms  a 
concave  like  the  heavens  \  having  the  small  grooves  or 
apertures  through  which  the  planets  supporters  move 
round,  forming  elliptic  lines  in  the  concave  segment  of  a 
sphere,  marking  out  the  planets  paths,  according  to  their 
eccentricity,  and  she^/ing  at  one  view  the  places  of  aphe- 
lion, perihelion,  &o.  of  all  the  planets.     The   Ooncavd 
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iilver  Stan,  in  tbe  position  that  soiiie  of  the  fixed  stars 
"would  appear  from  tbe  Cftntt^  of  the  sun»  wiU  have  a 
fine  effect,  especially  as  the  suppoirting,  wires  of  tbe  pla- 
nets mil  be  dark,  and  so  small  as  to  render  them  almost 
inmible,  the  frame  being  suspended  from  the  ceiling. 
Their  latitude  may  readily  be  ascertained  by  a  line  drawn 
from  the  centre  of  Ihe  sun  through  that  of  the  ]^1anets 
place  to  the  hoop  1 1^  encompassing  the  whole,  marked 
with  eight  degrees  on  each  side  of  the  ecliptic.  Th6 
elliptic  orbits  and  inclined  plajies  are  obtained  by  the  me- 
thod shewn  in  Fig.  2,  w. 

a  fl,  is  an  elliptic  plane,  fastened  to  the  lower  end  of  each 
fixed  cannon,  having  its  eccentricity  calculated  to  that 
of  the  planet  which  is  to  be  affected  by  it.  b  by  is  the 
arm  attaelied  to  the  moveable  cannon^  cc,  is  a  slider 
moving  on  the  arm  bb  by  four  little  friction  rollers* 
<f,  is  a  friction  whed  on  the  under  side  of  c,  turning  on  a 
pin>  which  is  fastened  fi/m  on  c,  and  moves  with  it  through 
a  groove  in  bby  which  wheel,  ruixoing  against  the  edge 
of  the  ellipsis  aa,,  forces  c^  out,  which,  is  again  dra^n 
in  by  the  spring  /f,  thps  causing  the  planet  to  revolve  in 
an  elliptic  orbit,  as  it  is  carried  round  by  the  arm  b  A,  the 
moveable  cannon,  and  wheel -work. 

For  the  inclined  plane,  ^  is  a  wheel  turning  on  a  pin 
fastened  into  c'c,  and  carried  round  on  it  by  a  projecting 
arm  of  ^.^^  On  mie  side  of  this  wheel  is  a  small  pin^ 
whose  situation  and  distance  from  the  centre  is  to  be  de- 
termined by  the  place  of  the  planet's  nodes,  and  the  in- 
<tlination  of  its  plane  to  that  of  the  ec^ptic ;  to  this 
pin  i$  fastened  a  small  waxed  silk  cord,  which,  passing 


*  The  cireunirerence  of  the  wheel  must  be  commeasurate  with  the 
iii$iaace  t  c  move*  out* 

over 


•vcr  the  puJIey  A^supjrorts  die  planet  by  a  fine  hftir  wire, 
as  before  described,  and  draws  it  up  and  lowers  it  down  in 
;  its  orbit  according  to  its  angle  of  inclin«ition  to  the  plane 
:  of  the  ecliptic.     The  planets  sb^ld  be  mad^  of  polished 
metal,  to  give  tbem  weight  and  brilliaacy,  or  of  small 
glass  globes  filled  with  mercury.     The  sun  ipj^y.  be  a 
globular  glass  fountain-lamp,  with  a  cork  fitted  to  the 
tube,  containing  a  tin  pipe  for  the  wick,   so  that  the 
blaze  being  in  the  centre  of  the  globe,  and  surrounded 
-with  oil,  will  be  magncfied  on  every  side^  and  exhibit  a 
splendid  stin.     It  will  be  readily  nnderstood  that  mo- 
tion is  to  be  given  to  the  wheels^  turning  the  can.iK)ns, 
&c.  by  an  arbor  having  as  many  wheels  as  the  pla- 
nets have,  all  firmly  fixed  to  the  arbor,  and  calculated 
to  move   them  trt   their  proper  periods.      The    whole 
^may   be  made   of  wood,    if  required,    and  the  wheels 
turned  by  elastic  wire  bands.     To  the  machinery  may  be 
attached  a  simple  movement,  whose  weight  may  descend 
down  the  wainscot  of  the  room  in  any  convenient  pla^ 
Thus  the  planets  will  be  seen  moving  round  the  sun 
in   the  concave   above,    in   elliptic  orbits  and   inclined 
planes,  apparently  revolving  in  the  heavens  without  any 
support.  ^ 

It  is  easy  to  conceive  how  the  same  principle,  as  far 
as  it  respects  the  eccentricity  and  angles  of  inclination, 
may  bq  applied  to  either  vertical  Or  horizontal  orreries  ; 
by  having  the  wires  which  support  the  planets  sufficiently 
stout  to  bear  their  weight  either  in  a  perpendicular  or 
horizontal  po^on,  and  sliding  in  and  out  of  small  tubes 
as  they  pass  round  in  the  elliptic  grooves  pn  the  face  of 
the  orrery.  They  may  be  drawn  hi  by  the  wheel-pin 
and  cord,  as  described  in  Fig.  2,  and  forced  out  by 
small  springs.     In  this  >caae  their  latitude  may  be  marked 
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t>ii  the  supporting  wine,  and  the  top  of  'the  tube  in  which 
they  slide  will  serire  as  an  inctei^.  ■  Or  the  degrees  may  be 
marked  on  the  edge  of  a  groove  cut  in  thfe  tube,  through 
which  an  index,  fastened  to  the  movihg^  wire  or  stem 
which  supports  the  planets,' mar  pass;  and  thus  give  the 
latitude.  j 


AppendLttoMr.  Wiixiam  .Hekuy's  Paper  on  the  Quan^ 
iity  of  Gases  . absorbed  kf  Water  at  diffexmt  Tempera- 
tares^  and:  under  different  Pressures  *•    ,    < 

From  the  Philosophical  Transactions  of  th^ 

Rqyal  SocietYi 

OlNCE  my  paper  was  printed,  I  have  found  that  the. 
numbers  assigned  in  it,  as  indicating  the  quantities  taken 
up  by  water,  of  some  of  the  more  absorbable,  and  of  all 
the  less  absorbable  gases,  are  rather  belpw  the  truth. 
The  accuracy  of  these  numbers  I  was  led  to  doubt,  by  a 
suspicion  that  due  attention  had  not  always  been  paid,  in 
jny  former  experiments,  to  the  quality  of  the  unabsorbed 
residuum.  For  the  theory  which  Mr.  Dalton  has  sug^ 
gested  to  me  on  this  subject,  and  which  appears  to  be 
confirmed  by  my  experiments^  is,  that  the  absorption  of 
gases  by  water  is  purely  a  mechanical  effect,  and  that  its 
amount  is  exactly  proportional  to  the  density  of  the  gas, 
considered  abstractedly  from  any  other  gas  with  which  it 
may  accidentially  be  mixed.  Conformably  to  this  theory, 
if  the  residuary  gas  contains  f^  ^%,  or  any  other  propor- 
tion of  foreign  gas,  the  quantity  absorbed  by  water  wiU 

*  *  See  the  last  Number  of  Ms  Wbrk^  page  865. 
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absorbed  by  Water  at  different  Temperatures j  iCc.    S3S/ 

lie  ;|,  y'i;,  &c.  short  of  the  maximuin.  The  proof  of  these 
prbpositioos  would  lead  me  Into  a  minuteDess  of  detail^ 
not  suited  to  the  present  occasion  ;  I  therefore  hasten  to 
communicate  the  resiilts  of  my  latent  experiments. 

The  report  which  I  have  already  given,  of  the  quan- 
tity of  carbonic  acid  gas,  absorbed  under  the  ordinary 
pressu^re  of  the  atmosphere,  I  find  no  reasoti  to  correct ; 
but,  of  sulphuretted  hydrogen  gas^,  I  have  effected  a 
larger  a*bsorptiom  than  ^he  one*  before  stated  ;  and  have 
repeatedly  observed  its  amount  to  be  106  or  108  by 
100  measures  of  water,  at  GO*  of  Fahrenheit,  which  tem- 
perature is  to  be  undei^tood  in'  all  the  following  ex- 
periments. '  ' 

Of  several  experiments  bn  the  absorption  of  nitrous 
oxide,  I  take  the  following,  as  u  fair  example  of  the* 
whole.  I  agitated,  at  three  several  times,  1 175  measures 
pf  nitrous  oxide,  with  1320  measures  of  water;  1025 
parts  of  gas  disappeared,  and  the  unabsorbed  remainder 
(* 50)  contained  15  of  foreign  admixtures.'  It  follows, 
that  100  parts  of  water  had  taken  up  77.6  of  nitrous 
oxide ;  and,  after  adding  to  these  the  diminution  of  ab- 
sorption occasioned  by  the  impurity  of  the  residuum,  it 
may  be  inferred,  that  100  parts  of  water  wquld  absorb 
66  of  absolutely  pure  nitrous  oxide. 

With  respect  to  the  remaining  gases,  I  have  been  pre?-' . 
vented,  by  urgent  professional  engagements,  from  ex- 
amining the  quantity  of  each,  absorbable  under  similar 
circumstances,  except  in  the  instances  of  oxygenous, 
azotic,  and  hydrogenous  gases.  The  results  of  these 
experiments  are  comprised  in  the  following  table.  The 
first  column  shows  the  quantity  of  gas  which  100  pai;ts  of 
water,  at  60*,  have  actually  absorbed;  the  second/ the 
quantity  which  ought  to  be  taken  up^  provided  the  re- 
^idqe  were  in  a  state  of  absolute  purity.     In  the  example 

of 
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of  nicroiis  gas  alone^  tbe  estimated  is  lesv  tbaD  the  actual 
absorption  ;  because  a  small  portion  of  Ais  gas  loses  its 
aerial  form,  by  union  with  tbe  oxygenous  gas^  from  which 
water  cannot  be  entirely  freed*  y 

Table  shewing  the  Quantity  of  each  Gas  absorbed  h/ 

100  Measures  of  Water,  at  60**. 

Actual  Absorption.        Inferred  Absoiptioo^ 

Kitrous  gas     •••.*5  ••«.5' 

Oxygenous  gad    ....     %,55     ...     ^    3.7 

Pbosphuretted  hydrogen  gas  2.14 

Gaseous  oxidf^  of  carbon    .     2.01 

Carburetted  hydrogen  gas      1 .40 

Azotic  gas      ,     .    \     .     •     1.47     .     .     .     •     1.53 

HydrogejQous  gas    .    •    .     1.53    .     .    *    -    1.61 

'..1.  ■  ,!'.],  .,1  ■  '      .  ■  >  '^j.   ,    .  „  Y    ,       .   .    '     '    '  \: 

Hints  as  to  the  Advantage^  of  old  Pastures y  and  on  the 
Conversion  of  Grass  Land  into  Tillage. 

From  Essays  on  Miscellaneous  Subjects. 
By  Sir  John  Sinclair,  Bart, 

jLjL AVING  corresponded  with  some  intelligent  propri- 
etors, and  practical  farmers,  on  the  important  question 
recommended  by  the  Board  of  Agriculture  to  the  atten- 
tion of  the  public,  namely,  **  The  Propriety  of  converting 
"  Pasture  Land  into  Tillage, "^^  I  have  thought  it  a  duty 
incumbent  upon  me,  as  a  Member  of  the  Board,  and  a 
well-wisher  to  the  improvement  of  the  country,  to  com- 
municate the  result  of  that  correspondence,  as  several  of 
the  observations  transmitted  to  me  on  that  subject  seemed 
to  be  of  considerable  importance. 

_  .  I.  Advantages^ 


^l^d  on  the  Conversion  of  Grass  Land  into  TiUdge.  J37 

I.  AAsaniages  of  dd  Pastures. 

Before,  however,  the  propriety  of  ploughing  uj>  old 
pastures  is  discussed,  it  may  be  proper,  in  the  first  place, 
io  po^nt  q\it  sooie  of  ^he  mo^t  iniportant  advantages  to  be 
^eaved  from  tiiem.  • 

1,  The  first  advantage  contended  for  is,  that  old  pij;- 
tj^res  answer  better  for  making  butter  and  cheese  than  ar- 
tificial grasses,  and  the  id^a^  is  prpbably  well  founded.  ^ 
All  seeds,  particularly  clovers,  give  the  m^k  a  strong 
taste,  and  although  the  quantity  may  be  aj  great,  or  even . 
greater,  yet  the  quality  i$  always  worse ;  it  will  cast  up. 
less  crpaD^  i;i  proporjtion,  tlie  butter  is  loss  firqfi  and  waxy^, 
and  1(  wijl  not  keep  %d.  wp%   'Th^  cl)ee$e  alsq  is  pou* 
j^deral^ly  infcfipr^ 

2,  It  is  next  asserted,  that  old  pastures  are-  better  cal- 
culated for  feeding  cattle  and  sheep ;  but  this  can  only 
Ue  admitted  with  certain  qualifications^  In  the  opinion 
ef  that  respectable  farmer,  Mr.  CoUey,  (who  has  had 
£fty  years  experience  in  the  grazing  line,)  '<  Artificials 
''  grasses^  suited  to  the  difierent  spils,  will  be  found  ta 
V  iiusv^r -bet^r  tluin«>ld  grass,  for  feeding  cattle,  «wc8, 
!'  andiaQobs,  during  the  beginning,  and  for  the  greatei'> 
^^  part  of  the  summer  ;  and  even  during  the  autumn,  ar- 
'^  tificial  gi*asses  will  feed  ewes  and  lambs  better  than  old 
*^*  grass;  wher«as^  on  the  other  hand,  fog;s  (or  after*maths^ 
*'  as  they  are  called  in  the  southern  parts  of  England)  from 
*'  old  grass,  will  certainly  feed  cattle  better  in  the  au- 
♦^  tiimn,  the  richness,'  luxuriance,  and  strength  of  such 
•*  herbage,  being  better  calculated  for  their  constitu^ 
<*  tions."  It  is  believed,  indeed,  that  it  is  hardly  f>ossib]^ 
to  fatten  a  large  ox,  to  any  degree  of  perfection,  oil' 
herbage  alone,  without  such  pastures, 
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S.  It  18  farther  contended,  that  the  hay  made  from  olc^ 
gntss,  though  not  so.  bulky,  yet  is  of  ^better  qqalit}',  an4 
t^ill  keep  longer  in  a  good  condition  than  hay  made  froo^ 
artificial  grasses,  particularly  fropa  a  mixture  of  clove^^ 
ILnd  ry^^gras^. 

il.  Description  0/  the  Lands  that  ought  to  ifi,  kep^ 

petpetuaUy  in  Grass, 

As  old  pastures  are  attended  with  such  peculiar  advan^ 
tages,  it  is  desirable  to  know^  what  description  of  land 
ought  to  be  kept  perpetually  in  gra9s.  It  is  certain  that 
there  are  many  old  grazing  pastures,  whjch  can  afford  tq 
pay  a  considerable  permanent  rent  in  grass;,  even  at  a 
distance  from  any  populous  town,  the  valu?  of  which 
might  be  reduced  if  subjected  to  the  plough,  '  It  is  the; 
opinion  of  Mr.  Ci^lley,  that  soft  heavy  loams,  with  a 
cJayey  or  marly  bottom  or  substratum,  ai^e"  universally 
injured  .by  ploughing.  Water-meadows  also  should  nevet> 
be  ploughed,  as  tl^ey  furnish  so  large  and  valuable  jt 
produce  in  spring,  in  summer,  and  ^n  autumn,  without 
any  other  help  than  water,  whilst  the  manure  made  froo^ 
l^at  produce  goes  to  enrich  the  ^est  of  the  farm. 

With  these  exceptions,  and  that  of  land  apt  to  be  over* 
flowed,  there  is  every  reason  to  believe,  that  old  pastures 
Hiay  occasionally  b^  converted,  with  public  acU'ant^^a 
and  private  benefit,  into  arable  land. 

III.  Obstacles  to  the  Cor^ersipn.  of  old  Pastures  into    - 

Tillage, 

Before,  hqwever,  thf?  conversion  of  old  pastures  iiita 
tillage  is  recommended,  it, is  right  to  consider,  what 
are  the  obstacles  which  ipay  stand  in  the  way  of  such, 
conversion ;  for,  unless  they  are  removed,  any  rec6m« 
mendation  to  that  effect  would  be  useless.    Tbe^p  oh^ 

stacles 
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*iacles,are,  i,\ Tithes 5  and,  ^,  The  restrictions  of  thfe 
iandldrd. 

In  regard  16  tith^,  tvhiJsl  they  contimie  undefined^ 
khey  operate,  in  a.  peculiar  manner,  against  the  conver- 
sion of  did  grass  latids  into  tillage,  by  depriving  both  the 
landlord  and  tenant  of  so  large  a  proportion  of  the  pro- 
fit to  be  derived  from  it ;  and  as  there  is  every  reason  to 
believe,  that  a  very  considerable  extent  of  land  in  Eng- 
land is  ki^pt  pefpfetilally  in  grass,  in  order  to  avoid  th^ 
J)ayment  of  tithes  in  kind,  is  it  hot  a  most  unfortu- 
nate circunistance,  that  some  means  are  not  thought 
tf  for  commuting^  on  equitable  terms,  a  right  that 
Operates  injuriously  to  the  agficultural  interests  of  thi 
country  i  l 

As  to  the  restrictions  of  the  landlord,  they  are  ofteA 
hec^ssary  for  tKe  protection  of  his  property.  But,  in  tile 
course  of  the  inquiry,  it  will  probably  be  in  the  power  of 
the  Bbard  to  point  but  the  conditions  under  which  -old 
))ast)Lires  may  be  ploughed  up,  not  only  without  detri^ 
ment,  but  with  advantage  to  the  kndlord,  and  to  tfa^ 
public. 

IV.  Preparation  0/ the  SaiL 

The  preparation  fbr  the  tillage  crops  ma^^be  oonisU 
dered  under  three  heads:  l,  Draining;  2,  Paring  and 
burning;  and,  3^  Manuring. 

In  regard  to  draining^  it  should  be  done  effectually 
before  the  land  is  attempted  to  be  ploughed ;  for  very 
possibly  it  may  have  been  kept  in  pasture  on  accoviut  of 
its  wetness. 

As  to  paring  and  burnings  it  is  certainly  a  usefui  praci 
t^ce  where  old  grass  lands  are  broken  up,  for  it  destrojrf 
numberless  eggs  and  lahrse  of  insects, .  which  are  ex* 
^remely  injurious  to  the  succeeding  crops^  add  it  aln^o^l;^ 
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insures  the  tenant  from  any  damagel  be  is  otIief\<rise  like^ 
to  sustain  from  wfre-worms,  grubs,  &c.     Indeed  where 
*  the  land  is  rough,  with  furze  bushes,  brambles,  ant-hills^ 
_itrong. heath,  &c«  it  is  hardly  to  be  dispensed  with.     If 
the  land  is  so  smooth  and  friable  that  paring  and  burning 
is  not  neqessary,   the  best  plan  to  adopt  is,  tv  double 
plough  it^  by  means  of  two  ploughs  following  each  other^, 
the  first  plough  taking  oS  a  thin  surface  of  about  three 
inches,  and  the  second  goiug.  deeper  in  the  sanie  place  ; 
both  furrows  not  to  exceed  six  inches^    Mr.  Ducket's. 
fkim  coulter  does  the  work  at  one  operation^r    This  plaa 
is  certainly  the  best  to  pursue  wher0  paring  and  burning, 
froni  prejudice  or  any  other  circumstance,  \rill  not  be 
permitted. 

As  to  77ianuri7tgf  if  the  knd  is  not  to  be  pared  and 
burnt,  lime  might  be  sprcsad  on  the  surface,,  some  time, 
liefore.  ploughing,  in  order  to  destroy  grubs  and  inaects  ; 
Ifht  old  pasture  lands  ar&  in  g^ner^l  rich  /enough  to  bd 
abundantly  productive,  without  dung,  until  they  are^ 
j^ut  to  be  laid  down  into  permanent  pasture* 

V.  Course  of  Crops. 

The  rotation  of  crops  must  depend  upon  the  nature  of 
t)te  a0ii>  and  the  manner  in  which  it  is  prepared  for  cuU 
iMration. .        . 

If  the  land  is  pared  and  buvht  early  ixi  the  season,.  tur-» 
nips  is  the  best  article  tb^t.can  be  sown;  and  it  is. found 
\»y  experience,  that  tmrnips  tiius  raised  will  go  farther  m 
feedii!^.  cattle,  or  sheep  than  any  other.  If  it  is  late. ia 
the  season  before  the  land  is  burnt,  cole  or  cabbage  may. 
lie.ado^ted :  if  the  land  is  broken  up  without  being  pared 
cn:  buriied,  <^rJy  oats  will  be  foimd  the  most  profitable 
crop)  being  so  extremely  productive  on  all  fresh  clean, 
ground*.  Mr.  CuUey  stateS|.that  th^e.are  rariotts  sorts 

V    •  i^ 


ttnd  on  ihe  Comer ^o7%  o/Gras^  Land  info  Tilldgc.    S4I: 

0f  early  oats>  suited  fdr  the  different  soife  :  for  itistance>  on 
tidh  leys  of  strong  loam,  Polish  oats  ought  tor  be  pre4 
ferred,.  of  which  that  sort  called  Church's  oats,  is  by  far 
the  best  variety*     On  %hfer  soils,  the  Dutch,  or  Friezes 
,  lund  oat  h?s  been  found  to  answer  best :    but,  on  th«i 
whole,  on  loamy  soils,  no  species  has  been  found  CQm<« 
parable  to  the  potatoe  oat,  so  called  from  ks  having  been 
accidentally  found  iira  fiekt  of  potatoes,  in  one  of  tha 
fidi-thern  counties.     In  regard  to  the  succeeding  course^ 
on  dry  soils,  tui'nips,  potatoes,  and  clover,  ought  to  \y^ 
the  prevailing  green  crops  ;  on  mixed  soils,,  beans  may  h% 
added  ;  and  when  the  mixture  inclines  la  heaviness,  6ibw 
bages.     The  following  rotationf  U  particukrly  reconi- 
mended,  on  a  lightish  soil,  by  Sir  Alexander  Ramsay ;. 
namely,  l,  Oats;  2,  Turnips,  with  dung  and  lime;  3, 
Barley,  with  seeds ;  4,  Clover ;  5,  Wheat ;  6,  Turnips  ; 
*>,  Barley  and  girass  seeds;  and  then  to  remain  in.pas^ 
ture.  This  intelUgent  and  respectable  farmer  is  decidedly 
of  opinion,  that  a  complete  rotation  of  seven  years  is  to 
be  preferred  to  any  shorter  term.     The  farmer  is  thus 
enabled  to  profit  by  his  labour,  and  thoroughly  to  pul- 
verize and  reduce  the  soil.     It  may  then  be  laid  down  ia 
a  husbandman-like  manner,  enriclied,  and  not  exhausted 
and  likely  to  produce  both  hay  and  pasture  in  abundancifc 
and  perfection. 

VI.  Management  during  the  Rotation. 

When  land  of  a  light  quality  is  laid  down  with  turnips, 
•lieep  should  be  folded  on  them.  If  the  land  is  strono-^. 
or  wet,  the  green  crops  grown  thereon  ought  to  be. 
drawn,  and  fed  in  some  adjoining  grass  field,  or  in  sheds.. 
If  the  land  is  in  very  high  health  and  condition,  some, 
ffirmers  would  be  inclined  to  cart  off  half  the  turiiijjs,  and. 

to 
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to  eat  the  rei^t  on  the  groutid,  though  tbiftis  not  a  plan  i& 
be  univejrsally  retommended; 

In  regard  to  ihantiring,  it  may  b^  proper  to  obsetve^ 
that  the  dung  and  lime  ought  to  be  applied  to  the. tur-^ 
nips^  ot  other  green  ct'op^  but  never  to  the  different  soits 
of  grain. 

VIL  ilodis  of  laying  down  to  Gras^» 

Gfass  seeds  lii  general  should  be  sown  with  the  barley^ 
or  the  crop  succeeding  turnips,  or  any  other  gfeen  crop 
that  may  be  preferred  :  the  quantity  of  grass  seeds  must 
be  governed  by  the  state  and  quality  of  the  soil.  Old 
tillage  land  requires,  in  addition  to  the  clovcfr,  three 
pecksy  or  One  bushel  of  rye-grass  seed  per  acre  ;  whereas 
rtew*ploughed  lands  may  do  with  half  that  quaiitity,  of 
even  less.  Heavy  lancls,  if  they  are  to  be  broken  trp  again 
in  one  or  two  years,  require  from  10  lbs.  to  even  20lbs« 
of  red  clover,  besides  a  bushel  of  the  best  or  Pacey  rye- 
grass;  for  the  fieeds  are  very  apt  to  miss  on  such  soils^ 
except  in  very  favourable  growing  seasons :  but  if  such 
lands  are  to  remain  in  grass,  from  4  lbs.  to  6  lbs.  of  marie- 
grass  or  perennial  red  clover,  and  4  lbs.  to  5  lbs.  of  white^ 
whh  as  much  yellow  or  hop  clover,  and  a  bushel  of  the 
best  rye-grass,  will  be  necessary^  If  any  doubt  is  enter- 
tained regatdin^  the  marle-grass,  from  4  lbs.  or  5  lbs.  of 
common  red  clover  may  be  used  in  its  stead.  AH  dr/ 
soils  may  have  from  2lbs.  to  4lbs.  of  bop  or  yellow  clover 
seed  per  acre,  in  addition  to  the  white  clover  seed,  and 
the  perennial  red  clover,  or  marle-grass  already  men- 
tioned. The  following  plan  is  recommended  by  Mr. 
Bridge  (a  respectable  farmer  in  Dorsetshire)  for  laying 
down  land  for  permament  pasture  ;  tfamely,  to  sow  from 
6  lbs.  to  7  lbs.  of  white  clover ;  ditto,  either  of  marie- 
grass  or  of  common  red  clover  \  ditto,  of  hop  clover.;  and 
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pne  tfushel  of  the  best  Devonshire  rye-grass,  which  ^^^ 
sembles  much  the  Pricey  rye-grass,  By  this  paeans,  there 
|s  a  perpetual  feed  for  §ve  or  six  years.  The  hop,  clo- 
ver, and  rye  grass  flourish  early  in  the  spring ;  the  marle-t 
grass  i3  in  perfection  in  July,  when  the  oth^r  goes  off; 
^nd  the  white  clover  is  in  perfection  ii>  August,  and  con-r 
tinues  during  the  remainder  of  the  season.  In  so^iQ 
peadows  of  very  rich  soil,  perhaps  lucerne  ought  to  b^ 
preferred,  and  it  would  be  of  infinite  importance  tQ 
Kave  it  ascertainied,  tp  what  extent  that  culture  could  be. 
parried. 

As  to  prqviding  the  seed,  muqh  i^ust  de|>ei)d  upon  the 
character  of  tbe  tenant,  who  n)ay  often  be  intrusted  wilk 
that  charge  ;  but  if  he  is  too  fonc)  of  the  plough,  it  ts  the 
^fest  plan  for  ^l^e  landlord  to  provide  \\\e  seeds,  as  ijb 
^ust  be  for  his  interest  to  procure  thq  best  that  can  be 
purchased,  to  prevent  any  necessity,  from  the  qnproduc*, 
five  sate  of  the  gra^s,  tp  have  again  recourse  to  tillage. 

VIII.  Increase  of  Rent. 

*  It  is  e^sident  that  any  tenant  would  be  willing  and  able 
\o,  give  an  increase  of  rent  for  the  liberty  of  ploughing 
^p  old  pastures.  What  the  addition  ought  to  be,  must  be 
governed  by  the  situation,  the  quality  of  the  land,  the 
price  of  grain,  and  other  circumstances.  In  Scotland, 
Rouble  rent  and  upwards  is  not  unusual  on  a  lease  of 
|bur  years.  The  Earl  of  Rosebery  lately  let  about  300 
Scotch  acres  of  old  pasture  at  that  rate,  some  part  of^ 
which  produce  8.  /.  per  annum  *.  It  had  been  pastured^ 
|iowever,  for  more  than  sixteen  years,  and  was  situated 
^vithin  eight  miles  of  Edinburgh^     The  high  rent,  fay^ 

*  Equal  to  6/.  8$.  per  English  |cre.  In  mapy  instances  old  paft- 
fure  land  would  fe/xh  iu  Scotland  (/om  8/.  to  ev^o  10  L  per  English 
|pre, 
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ftble  for  such  lands  in  Scotland,  may  be  attributed  to  tbe 
^llowinj^  circumstances : 

1.  That  land  fit  for  tillage  is  less  abundant  in  the 
northern  part  of  the  island  than  in  England.  2.  That  old 
pastures  are  peculiarly  ^ell  calculated  for  producing 
oats,  the  general  food  of  the  people  *.  3-  That  such- 
Jands  are  in  general  so  rich  as  to  require  but  little  ma* 
Bure,  consequently  the  manure  arising  from  the  qrops 
diey  produce  may,  in  a  great  measure,  be  devoted  ta 
ijie  improvement  of  the  rest  of  the  farm.  4.  That  the 
<:enants  in  Scotland  are  not  subjected  to  the  payment  of 
tithes,  nor  of  poor-rates,  or  other  taxes.  And,  lastly, 
that  there  is  either  a  greater  spirit  of  speculation  among 
the  Scotch  farmers,  or  that  they  are  copt^nted  Tfitb  1^ 
profit  than  tbe  £nglishf 

I 

9 

IX*  Cpnditwns  tmder  which  the  Liiertjf  of  Plai{ghvig 

nuy  be  granted. 

But  the  increase  of  rent  is  not  the  only  particular  that 
a  landloFcf  has  to  take  under  his  consideration  when  he 
grants  the  iiberty  of  ploughing  up  old  pastures.  Unless 
care  is  taken,  when  they  are  broken  up,  that  it  is  done 
under  a  proper  system  of  management,  tl^e  execution  of 
which  is  enforced  by  the  strictest  regulations,  the  real 
ralne  of  the  property  may  be  materially  injured.  The 
conditions^  therefore,  that  ought  to  be  stipulated  by  the 
landlord,  is  certainly  not  the  least  in^portant  branch  of 
•this  inquiry. 

'  In  considering  the  general  nature  of  the  conditionsj. 
that  ought  to  be  required,  I  h^ve  4erived,  much  benefit 
from  perusing  the  articles  which  were  obligingly  com- 

*  It  'app«irs  from  the  cprn  (able?,   that  wheat  is  almost  always 
C'lufflper  in  ScotUtkl  than  in  Hngla&d,  and  oats  the  reverse. 

pivinipatet| 


fmd  pn  the  Corwersion  of  Grass  Land  intp  TUlage.  345 

''•■'■•■         >-.       ?  r, 

-mupip^ted  tp  me,  by  the  Earl  of  Iloseberj,  ^nd,  accord- 
ing tQ  whiqlj,  that  noble  lord,  in  January,  1801,  let  a 
considi^rable  t^'act  of  old  pasture  land,  part  of  the  estate 
ql  Dalflaeny,  in  the  neighbourhood  of  Edinburgh. 

Art,  1 .  By  this  article  tihe  fields  were  to  be  set  uj)  to 
£LUction,  and  the  higliest  bidder  was  to  find  seciirity  to 
fulfil  the,  terms  he  had  agreed  to.  .  *    ' 

Art.  2.  Tlje  grounds  were  let  for  four  years.  First 
prop,  oats  I  second  crop,  turnips  or  other  green  crop;  if 
jj  n^ked,  fallow,  four  plqughings ;  third  crop ^  barlei/  and 
grass  seeiSy  with  two  or  three  ploughings ;  and,  fourth 
prop,  hay;  prohibiting  wheat,  hemp,  flax,  &c.  under 
0^  penalty  of  10(,  per  acre  of  additional  rent, 

Art.  3.  The  tenant  to  plough  the  land  properly,  to  hoe 
and  weed  it,  &c.  to  sqw  with  the  third  crop  at  least  one 
bushel  and  a  quarter,  or  one  Scotch  fivlot,  of  rye-grass, 
12  lbs.  or  14  lbs.  good  red  clover  seed,  and  4  lbs.  M^hite 
plover,  and  sufficiently  to  harrow,  stone,  and  roll  t&e 
^me,  entirely  at  his  q^yn  expense. 

Art.  4.  The  tqnant  to  havq  liberty  to  cut  and  carry 
away  the;  foggage,  or  second  crop  of  grass,  in  the  fourth, 
pr  last  year,  but  not  to  pasture  the  sanie  *,  and  to  re- 
move every  article  belonging  to  him  on  or  before  the  Lst 
pf  November,  1804;    • 

Art.  5.  The.  tenant  to  preserye  the  gates  and  fences,  to. 
keep  tlie  ditches,  .&c.  cigar  and  open,  and  to  leave  them 
in  good  condition  at  his  removal,  and,  if  neglected,  the, 
same  to  be  done  by  the  landlord,  at  the  tenant's  exrpense. 

Art.  6.  The  tejtiant  who  shall  be  preferred,  to  sign  a 
proper  deed  or  instiniment,  with  a  sufficient  surety,  spe- 
^ifyinig  the  terms  agreed  upon. 

*  This  restrk'tion  was  inteaded  for  the  pre^en'atiop  of  youo^  f^peei^ 
but,  where  tlie  fields  arc  complfftely  fencible,  J^ord  JJosebfry  »rcfera 
ohl'rging  the  tenant  to  pasture  the  second  crop  of  clover. 
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Art.  7.  Accommodation  ^iven  to  the  tenant  to  stack 
jlnd  thresh  the  crop,  under  certain  obligations,  that  he 
shall  keep  the  barn  and  com*jard  in  repair. 

Art.  8.  An  arbiter  appointed  to  de^rmiqe  all  4!^''^r 
ences :  the  expense  attending  ax^y  dispute  to  be  paid  by 
the  person  wainst  whom  ji^dgement  shall  be  given. 

Art.  9,  Tenants  (o  remove,  without  the  pecessity  Of 
previous  notice,  under  certain  penal^es. 

Art  10.  Power  reserved  to  the  landlord,  or  to  persoiss 
'be  may  appoint,  to  inspect  the  fields  from  time  to  time, 
also  to  work  coal  and  lime-stone,  and  other  stones  or 
gravel,  to  sink  or  dig  pits,  tO(  ni^e  roads,  and  to  do 
every  thing  necessary  {ox  carrying  on  such  works,  (sd-. 
lowing  to  the  tenant  the  ye^^rly  Valuo  of  the  groupd  thus 
taken  up,  or  rendered  qseless,)  also  reserving  the  power 
of  carrying  off  wood  and  und^ rwood^  paying  the  damages 
arising  therefrom. 

It  is  evident,  that,  under  such  prudent  conditions  as 
these,  if  properly  enforced ,  the  most  cautious  landlord 
may  suffer  old  pasture  lands  to  be  converted  into  tillage, 
without  any  material  risk  <^  his  property  being  thereby 
iD^ured. 

X.  On  the  Propriett/  of  laying  dcwn  some  of  the  Tillage, 

Land  into  Qrass. 

Wherever  circumstances  will  admit  of  it,  the  landlord 
will  find  it  for  his  interest  to  lay  dpwn  the  same  quantity 
of  old  arable  land  into  pasture  that  is  broken  up  from 
pasture  and  rendered  arable,  by  which  change  the  farm 
will,  on  the  whole,  be  much  improved,  and  copsequeixtly 
it  is  for  the  advantage  of  the  lancUord  to  consent  to  the 
alteration.  It  is,  at  the  same  time,  in  the  opinion  of  onetx 
of  our  most  intelligent  farmers,  (Sir  Alexander  Ramsay,) 
ipne  gf  the  most  difficult  operations  in  husbandry,  to  lay 
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^owh  old  tillage  la^  that  has  been  foir  years  under  a 

plotiighidg  system,  (as  Under  fallow^  wheat,  beans,  &c.) 
into  permaii^t  grass.  One  rotation  will  not  be  sufficient 
to  produce  good  pasture  \  it  may  be  found  necessary  to 
))[ave  two  complete  rounds  of  management^  different  from 
what  the  land  has  been  accustomed  to;  as,  1,  turnips, 
cabbages,  ojr  summer  fallow.  2.  Barley,  with  12  lbs.  of 
(plover  and  f  bushel  of  rye-grass  to  each  acre^  3  and  4* 
Clover,  to  stand  two  3rear8«  5\  Th^  clover  to  be  broke 
^p  for  drilled  beans  or  peas,  according  as  the  land  is 
heavy  or  lightk  6v  Turnips,  with  manui^e.  An4>  *7,  bar- 
ley, with  such  Igrass  seeds  as  are  fit  fb^  permanet  pasture. 
When  the  field  has  goiie  through  these  rotations,  and  in 
the  course  of  them  has  been  twice  manured,  it  can  hardly 
fail  to  produce  good  pasture,  more  especially  if  care  be 
%aken  the  first  year  to  feed  it  off  wi'th  sheept 

XL  On  ike  ^eoHr 'Prciadlvireiie^  ^0^ 
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Having  thus  ^^ottly  stated  Ihe  manner  iu  which  old 
|[)asture  lands  may  he  converted  int6  tillage,  it  may  be 
proper  brieiSy  to  explain  how  inuch  tlie  public  is  inte« 
fested  in  such  a  conversion,  ih  (i6nseqlien<^e  of  the  much 
greater  ijuantity  of  food  "for  man,  that  is  produced  by 
larid  in  tillage.  According  tO  Archdeacon  Heslop*fe  com- 
j^arativ^  itateraent  lately  published,  the  weight  of  food 
^from  an  acre  of  arable,  on  the  average  of  three  years,  s 
fallow  year  being  included,  is  nine  and  a  half  times 
greater  thah  frOm  an  acre  of  feeding  stock ;  and,  accord^ 
ing  to  the  calculations  of  a  rery  intelligent  correspondent 
ci  the  Board,  the  Reverend  Dr*  Walker,  of  CoUfngton^ 
a  Scotch  acre  of  land  in  pasture,  fed  with  sheep,  pro* 
duces  only  120 lbs.  weight  t£  meat;  whereas  the  same 
land  will  yield  1,299  lbs.  iretstft  of  oatmeal,  Or  above  ten 
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times  as  much  iii  weight  *.    This  is  so  important  'a'  cif^ 
•  *  *  •  •  » 

cUmstance,  ini  a  public  point  of  view,  that  it  Inetits  par- 
ticular attention,  as  it  tends  to  prdVe;  that  where  one 
million  of  people  may  be  maintained  by  pasturage,  sete- 
ral  millions  may  be  oiaintained  by  tillage,  and  without 
^ny-  additional  teteht  of  ground  for  working  horses^  cat^ 
de,  '&c.  if  the  hnd  be  cuitlvated  by  the  spade. 

XII.   Concbuum. 

« 

On  the  whole,  though  it  may  not  be  advisable  to  re^ 
commend  the  ploughing  up  of  very  rich  old  pastures,  or 
water  meadows,  or  land  apt  to  be  overflowed,  yet,  with 
diese  exceptions,  there  is  every  reason  to  believe,  that 
qther  sorts  of  grass  lands  may  be  rendered  much  more 
productive,  by  being  occasionally  converted  into  tillage  ; 
and  for  that  purpose  it  is  desirable,  that  the  conversion 
oCflueh  hods  should  be  promoted  as  much  as  possible  j  by 
removing  the  obstacle  to  such  conversion ; — by  enforcing: 
the  necessity  of  commuting  tithes,  witboat  which  no  con- 
siderable tract  of  old  pasture  can  be  .  broken  up  ir^bf 
pointing  out  to  landlords  the  conditions  under  which  they 
0iay  agree  to  such  a  plan,  not  only  without  detriment  to 
the  real  value  of  their  property,  but  also  yielding  a  most 
important  addition  to  their  income ; — and,  above  all,  by 
explaining  to  parhament,  and  to  the  public,  that  tha 
measure  s^ove  recommended  is  one  which  may  efFectu*. 
^y  tend  to  prevent  future  scarcities  ;  and  to  render  this 
country  iudependeat  of  foreign  nations,  in  the  important ' 
article  of  provisions* 

'  *  If  cultivated  in  wbote,  of  m  {lart,  with  potatoes^  the  difterenee 
Would  be  still  greater.  At  the  satne  ^mt  h  is  to  be  obserwd,  that  giai» 
Will  ttorgo's(»  fiu*  as  meat  In  ttae  toaiaiemaitc  of  man.  The  propo^« 
IMSal  4ift»oce  bHwcffiKLlhe  twf  hu,.o»t  jfcit  been  asccrlaioed. 
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On  the  Nouruhment  of  Vegetables* 
By  A.  Hunter,  M.D. 

Ki^om  HuNTSR^s  GtoKdicAL  Essays*    . 

I  LAY  it  ddwn  as  a  fuiidamental  maxiln,  that  all  plants 
i^eccive  theb  principal  nourishment  from  oily  and  muci- 
laginous particles  incorporated  with  water,  by  means  of 
an  alkaline  salt  or  absorbent  eaith.  Till  oil  is  made  mis- 
cible,  it  is  unable  to  enter  the  radical  vessels  of  vegeta- 
bles ;  an<!,  on  that  account,  Providence  has  bountifully 
Supplied  all  tiatural  soils  with  chalky  or  other  absorbent 
partil^les.  1  say  natural  soils,  for  those  which  have  beoit 
assisted  by  art  are  full  of  materials  for  that  purpose  ;  siich. 
as  lime,  marl,  soap-ashes,  and  the  volatile  alkaline  salt 
of  putrid  dunghills. 

It  may  be  asked,  whence  do  natural  soils  receive  thei* 
oily  particles?  I  answer,  the  air  supplies  them.  Duriji|r 
^  summer  months,  the  atmosphere  is  full  of  putrid  ex- 
halations arising  from  the  steam  of  dunghills,  the  perspi- 
ration of  animals,  and  smoke.  Every  shower  brir^s 
down  these  putrescent  particles  for  the  nourishment  of 
plants.  Of  these,  some  fall  into  the  sea,  where  they  pro- 
bably serve  for  the  nourishment  of  fuci,  and  otI>er  sub- 
marine plants.  They  are,  however,  but  seemingly  lost, 
as  the  fish  taken  from  the  sea,  and  the  weeds  thrown 
upon  the  beach,  restore  them  again  under  a'  dlfFerent 
form.  Thus  Providence,  with  the  most  consummate  wis- 
dom,  keeps  up  the  necessary  rotation  of  things,  dissolu- 
tion and  combination  following  each  other  in  endless  sue- 
cession. 

When  the  putrescent  particles  that  are  suspended  in 
the  atmosphere  happen  to  fall  upon  a  very  sandy  soil,  the 

solar  heat  exhales  the  most  of  them.   H^uce  au  additional 
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reason  for  covering  our  light  soils  with  herbage  during 

the  summer  m<mtlis. 

•  •  • 

On  the  contrary^  when  these  pardcles  lall  upon  sti^ 
land,  or  such  as  have  been  marled  or  limed,  an  inti« 
mate  union  is  pn>ducedy  tod  strong  for  tb^  scdar  heat  td 
exhale. 

It  i&  observed,  that  lime  meclianically  binds  d  hot 
sandy  soil.  We  now  see  that  it  also  fertilize9  it ;  but 
the  farmer  must  not  presume  tod  much  upon  that  qualityi 

The  ingenious  Mr.  Tull,  and  others^  contend  that 
earth  is  the  food  of  plants.  M  so,  all  soils  equally  tilled 
would  prove  equally  prolific,  llic?  increased  fertility  of 
a  well  pulverized  sdil  induced  hini  to  imagine  that  thci 
plough  could  so  minutely  divide  ibe  particles  of  earth,  atf 
io  fit  them  for  entering  into  the  roob  of  plants; 
^  An  open  soil,  if  not  too  light  in  its  owii  nature,  will 
I4^ay$  produce  plentiful  crops.  It  readily  receives  the 
^air^  rains,  and  dews  into  its  bdsdm,  arid  at  the  same  times 
gives  the  roots  of  plants  a  free  passage  in  qiiest  of  fodd. 
This  is  the  true  f  eason  why  land  well  tilled  is  so  remark<& 
ably  fruitful. 

Water  is  thought,  by  some,  to  be  the  food  of  vej^eta^ 
bles,  when  in  reality  it  is  only  the  vehicle  of  nourishment. 
—Water  is  an  heterogeneous  fluid,  and  is  no  where  to 
be  found  pure.  It  always  contains  a  solution  of  animal 
or  vegetable  substances.  These  constitute  the  nourish* 
ment  of  plants,  and  the  tlement  in  wliich  they  are  mi-: 
nutely  suspended,  acts  only  as  a  vehicle  in  guiding  thei& 
through  the  fine  vessels  of  the  vegetable  body. 

The  hyacinth,  and  other  bulbous  roots^  are  known  to 
perfect  their  flowers  in  pure  watei'.  tJence  [Superficial 
observers  have  drawa  an  argument  in  favo«l^  of  water  be- 
ing the  food  of  vegetables.  But  the  truth  is,  the  roots^ 
stem,  and  flowers  of  such  plants  are  nourished  by  thft 

mucilaginoui 
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inucilaginous  juices  of  the  bulb,  diluted  by  the  surrpun^^ 
ing  water.  This  mucilage  is  just  sufficient  to  perfect  the 
flower— and  np  more.  Such  a  bulb  neither  forms  seeds, 
por  sends  forth  ofT-sf^ts.  At  the  end  of  the  seasqn  it  at>.  ^ 
pear^  weak^  shrivelled,  apd  exhausted,  and  is  rendered 
jmfit  to  produce  flowers  the  succeeding  year.  A  root  of 
the  same  kind,  that  has  been  fed  by  the  oily  and  muci- 
laginous juices  of  the  earth|  essentially  difiers  in  every 
particular.  It  has  a  plump  appearanf^e,  i$  jfuU  of  muci* 
|age-^with  oftspts  upon  its  sides. 

AIL  rich  soils,  in  a  state  of  nature,  are  thopght  to  con** 
tain  oil  and  ipucilage ;  and  in  those  lands  which  have 
been  under  the  plough  for  some  years,  they  are  found  in 
proportion  tp  the  quantity  of  putrid  dung  th^t  has  beea 
iaid  upon  them,  making  4n  allowance  for  the  crops  they 
have  sustained. 

To  set  this  i^atter  in  a  clearer  light,  let  us  attend  to  the 
f  fleets  of  pianures  of  ap  oily  nature,  and  we  shall  soon 
be  satisfied  that  oil,  however  modified  and  distinguished, 
is  one  of  the  chief  things  concerned  in  vegetation. 

Bape-dust^  when  laid  upon  land,  is  a  speedy  and  cer- 
tain manure,  though  an  expensive  one,  and  will  generally 
answer  best  on  a  limestone  land,  or  where  the  soil  has 
been  moderately  limed. 

This  species  of  manure  is  much  esteemed  by  the  far- 
mer. It  contains  the  food  of  plants  ready  prepared  ;  but 
^s  it  is  not  capable  of  loosening  the  soil  by  any  fermenta- 
tion, the  lands  upon  which  it  is  laid  ought  to  be  in  excel- 
lent tilth*  At  present,  that  useful  article  of  husbandry 
is  mqch  diminished  in  goodness,  owing  to  the  improved 
methods  of  extracting  the  oil  from  the  rape.  Heat  and 
/pressure  are  employed  in  a  double  degree,  and  every 
other  method  is  used  to  the  prejudice  of  the  farmer. 
Some  persons,  however,  are  of  opinion,  that  tb^  seveVe 

extraction 
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rxtractioi^  of  thQ  oil  doc^  not  materially  injure  the  raMt 

4ust, 

« 

Farmeci  that  lire  in  the  neighbourhood  of  large  towns 
iise  abundance  of  soot.  It  is  an  oily  manure,  but  difFerf^t 
from  the  former,  containing  alkaline  salt  in  its.  own  na- 
ture^ calculated  as  well  for  opening  the  soil,  as  for  reii-> 
dering  the  oily  parts  miscible  with  water. 

It  is  observed  that  the  dung  of  pigeons  is  a  riqb  anc^ 
basty  manure.  These  animals  fe^  chipfly  upon  graina 
and  oily  seeds  ;  it  must  therefore  l)e  expected  that  their, 
dung  should  contain  a  large  proportion  of  oil. 

l^he  dang  of  stable-kept  horses  is  also  a  strong  i^ianure^ 
and  should  not  be  used  until  it  has,  undergone  the  putrid 
/ermenfy  in  ordeir  to  niix  and  assimilate  its  oily,  watry^ 
and  saline  partd.  Beans,  oats,  and  hay,  contain  ^ucb 
qil.  The  dung  c£  horses,  that  are  kept  upon  green 
herbage,  is  of  a  weaker  kind,  containing  (nuch  less  oiK 
Strine's  dung  is  of  a  saponaceous  and  oily  nature^  ayc^ 
perhaps  is  the  richest  of  the  anin^t  manures.  When 
made  into  a  compost,  and  applied  with  judgement ;  it  is 
excellent  both  for  arable  and  grass  lands.  The  duog  of  • 
stall-fed  oxen,  especially  if  oil-cake  make  part  of  th^r 
food,  is  of  a  rich  quality,  and  greatly  preferable  to  that 
of  cows  and  oxei^  supported  by  grass  only.  A  farmer, 
when  he  purchases  dung,  should  attend  to  all  the  cir^ 
cumstances  under  which  it  is  produced.  One  load  of 
dung  from  a  hunting  stable,  wheice  much  Qorn  is  used, 
is  worth  two  loads  produced  by  haj  and  green  pro« 
vender. 

The  dung  of  ruminant  animals,  as  Qpws  and  she^{^,  is 
preferable  to  that  of  horses  at  grass,  owing  to  the  qiijan* 
tity  of  animal  juices  mixed  \frith  their  food  in  chewing. 
JVnd  here  I  beg  leave  to  reni^rk  in  general,  that  the  fatter, 
the  animal, .  cateris  paribus,  th^  richer  the  dun^:. 
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tluYtian  ordure  is  full  of  oil  and  a  volatile  alkaline  salt. 
By  itself  it  is  too  strong  a  manure  for  any  land ;  it  should 
therefore  be  made  into  a  compost  before  it  is  used.  The 
dung  of  carnivorous  animals  is  plentifully  stored  with 
oil.  Animals  that  feed  upon  seeds  and  grains  come  next, 
and  after  them  follow  those  which  subsist  upoTi  grass 
only. 

To  suit  these  different  manures  to  their  proper  soils^ 
requires  the  greatest  judgement  of  tlie  farmer ;  as  what 
may  be  proper  for  one  soil  may  be  highly  detrimental  to 
another. 

In  order  to  strengthen  my  argument  in  favour  of  oil 
(phlogiston)  being  the  principal  fond  of  phints,  I  must 
beg  leave  to  observe,  that  all  vegetables,  whose  seeds  are .. 
of  an  oily  nature,  are  found  to  be  remarkable  impo- 
verishers  of  the  soil,  as  hemp,  rape,  and  flax  5  for  which 
reason,  the  best  manures  for  lands,  worn  out  by  these 
crops,  are  such  as  have  a  good  deal  of  oil  in  their  com- 
position ;  but  then  they  must  be  laid  on  with  lime,  chalk, 
marl,  or  soap  ashes,  so  as  to  render  the  oily  particles 
miscible  with  water. 

The  book  of  Nature  may  be'  displayed,  to  show  that 
oily  particles  constitute  the  nourishment  of  plants  in  their 
embryo  state  ;  and, -by  a  fair  inference,  we  may  suppose 
that  something  of  the  same  nature  is  continued  to  them 
as  they  advance  in  growth.  The  oily  seeds,  as  rape^ 
r  hemp,  line,  and  turnip,  consist  of  two  lobes,  which, 
when  spread  upon  the  surface,  form  the  seminal  leaves. 
In  them  the  whole  oil  of  the  seed  is  contained.  The  mois- 
ture of  the  atmosphere  penetrates  the  cuticle  of  the 
leave?,  and,  mixing  with  the  oil,  constitutes  an  emulsiqn 
for  the  nourishment  of  the  plant.  The  sweetness  of  thi| 
halmy  fluid  invites  the  fly,  against  which  no  sufficient  re- 
medy has,  as  yet,  been  discovered.  The  oleaginous  li- 
VoL.  III. — Second  Series.  Z  z  quor 
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quor  being  consumed ,  the  seminal  leaves  decay,  having 
performed  the  office  of  a  mother  to  her  tender  infant. 
To  persons  unacquainted  with  the  analogy  between 
plants  and  animals,  this  reflection  will  appear  strange. 
Nothing,  however,  is  more  demonstrable. 

Most  of  the  leguminous  and  farinaceous  plants  keep 
their  placenta,  or  seminal  leaves,  within  the  earth  ;  in 
which  situation  they  supply  the  tender  germ  with  oily 
nutriment,  until  its  roots  are  grown  sufficiently  strong  to 
penetrate  the  soil.  The  curious  reader  will  find  this  sub- 
ject treated  of  at  large  in  the  third  essay. 

It  is  usual  to  talk  of  the  salts  of 'the  earth,  but  che- 
mistry has  not  been  able  to  discover  any  salts  in  lanci 
which  has  not  been  manured  ;  though  it  is  said  that  oil 
may  be  readily  obtained  from  every  soil,  the  very  sandy 
ones  excepted. 

Mi^rl,  though  a  rich  manure,  has  no  salts.  It  is 
thought  by  some  to  contain  a  small  portion  of  oleaginous 
matter,  and  an  absorbent  earth,  of  a  nature  similar  to 
limestone^  with  a  large  quantity  of  clay  intermixed. 

Lime  mixed  with  clay  comes  nearest  to  the  nature  of 
inarl  of  any  factitious  body  that  we  know  of,  and  may 
be  used  as  such,  where  it  can  be  bad  without  much  ex- 
pense. By  increasing  the  quantity  of  clay^  it  will  make 
»n  excellent  compost  for  a  light  sandy  soil ;  but  to  make 
the  ground  fertile,  woollen  rags,  rotten  dung,  curriers' 
shavings,  or  any  oily  manure,  should  be  incorporated 
with  it  some  time  before  it  is  laid  on. 

It  is  the  opinion  of  some,  that  lime  enriches  the  land  it 
is  laid  upon,  by  means  of  supplying  a  salt  fit'for  the  nou- 
rishment of  plants  ;  but,  by  all  the  experiments  than  have 
been  made  upofi  Uftac,  it  is  found  to  contain  no  feinj  of  salt. 
Its  operation,  therefore,  should  be  considered  in  a  different 
light.  By  the  fermentation  that  it  induces,  the  earth 
•'  :  ,  opened 
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opened  and  divided 9  and,  by  its  absorbent  aiid  alkaline 
quality,  it  unites  the  oily  and  watery  parts  of  tlie^oil.  It 
also  seems  to  have  the  property  of  <:ollectin^  the  acid  of 
^he  air,  forming  with  it  a  combination  of  great  use  ijji 
vegetation. 

From  viewing  lime  in  this  light,  it  is. probable  that  it 
tends  to  rob  the  soil  of  its  oily  particles j  and  in  time  will 
^•ender  it  barren,  unless  we  take  care  to  support  it  with 
rotten  dung,  or  other  manures  of  an  oily  nature. 

As  light  sandy  soils  contain  but  a  small  portion  of  oleju 
ginous  particlt^s,  we  should  be  extremely  cautious  not  to 
over  do  them  with  lime,  unless  we  can  at  the  same  time 
assist  them  liberally  with  rotten  dung,  shavings  of  lea-» 
ther,  woollen  rags,  shavings  of  horn,  and  other  manures 
of  an  animal  kind.  Its  great  excellence',  however,  upon 
a  sandy  soil,  is  by  mechanically  binding  the  loose  parti- 
cles, and  thereby  preventing  the  liquid  parts  of  the  ma- 
nure from  escaping  out  of  the  reach  of  the  radical  fibreii 
of  the  plants. 

Upon  clay  the  effect  of  lime  is  different ;  for,  by  meanis 
of  the  gentle  fermentation  that  it  produces,  the  unsub- 
(lued  soil  is  opened  and  divided ;  the  manures  laid  on 
readily  come  into  contact  with  every  part  of  it ;  and 
the  fibres  of  the  plants  have  full  liberty  to  spread  them- 
selves. 

It  is  generally  said  that  lim$  answers  better  upon  sand 
than  cls^y.  This  observation  will  undoubtedly  hold  good 
as  long  as  the  farmer  continues  to  lime  his  clay  lands,  in  a 
scanty  manner.  .  Lethiip  treble  the. quantity,  and  be  will 
Jben  be  convinced  that  lime  is  better  for  clay  than  sand; 
It  may  be  justly  answered,  that. the  profits  will  not  admit 
pf  the  expense.  1  agree.  But  then  it.  must  bej  under- 
stood that  it  is  the  apphcatioa,  and  not  tlte  nature  of  th« 
lime,  that  should  be  called  in  question.    Clay,  well  limed, 
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will  fall  in  water,  and  ferment  with  acids.  Its  very  na- 
ture i^  changed. 

Under  mich  agreeable  circumstances,  the  air,  rains^ 
and  dews,  are  freely  admitted,  and  the  soil  is  enabled  to 
retain  the  nourishment  that  each  of  them  brings.  In 
consequence  of  a  fermentation  raised  in  the  soil,  the  fixed 
air  is  set  at  liberty,  and  in  that  state  of  activity  it  be- 
comes an  useful  instrument  in  dividing  the  tenacious 
clay.  However,  let  the  farmer,  who  uses^^  much  lime 
for  his  clay  lands,  be  instructed  to  manure  them  well, 
otherwise  the  soil  will  bake,  and  become  too  hard  to  per- 
mit the  roots  of  the  plants  to  spread  themselves  in  search 
of  food. 

It  is  the  nature  of  lime  to  attract  oils,  and  dissolve  ve- 
getable bodies.  Upon  these  principles  we  may  account 
for  the  wonderful  effects  of  lime  in  the  improvement  of 
^  black  moor-land.  Moor-earth  consists  of  dissolved,  and 
half-dissolved,  vegetable  substances.  It  is  full  of  oil. — 
Lime  dissolves  the  one,  and  assimilate^  the  other. 

Such  lands,  not  originally  worth  sixpence  per  acre, 
may  be  made,  by  paring,  burning,  a^nd  liming,  to  pro- 
duce plentiful  crops  of  turnips,  which  may  be  followed 
with  oats,  barley,  or  grass  seeds,  according  to  the  inch-. 

nation  of  the  owner. These  observations,  however, 

are  rather  foreign  from  the  argument  of  the  present  essay, 
to  which  I  shall  now  return. 

To  the  universal  principle,  oil,  (phlogiston,)  w^e  must 
add  another  of  great  efficacy,  ttiough  very  little  under- 
stood ;  I  mean  the  nitrous  acid  of  the  air.  • 

That  the  air  does  contain  the  rudiments  of  nitre,  is 
demonstrable  from  the  manner  of  making  saltpetre  in  the 
different  parts  of  the  world.  The  air  contains  no  such 
salt  as  perfect  nitre ;  it  is  a  factitious  salt,  and  is  made 
\^x'  the  nitrous  acid  falling  upon  a  proper  matrix.'    The 
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tfiakers  of  nitre  form  that  matrix  cf  the  rubbish  of  old 
houses,  fat  earth,  and  any  fixed  alkaline  salt.  The  uni- 
Tersal  acid,  as  it  is  called,  is  attracted  by  these  materials, 
and  forms  true  nitre,  which  is  rendered  pure  by  means 
of  crvstalizatibn,  and  in  that  form  it  is  brouoht  to  us.  In 
very  hot  countries,  the  natural  earth  forms  a  matrix  for 
nitre,  which  makes  the  operation  very  short.  » 

It  is  observed,  that  nitre  is  most  •  plentifully  formed  in 
winter,  when  the  wind  is  northerly :  hence  we  may  un- 
derstand the  true  reason  why  land  is  fertilized  by  being 
laid  up  in  high  ridges  during  the  winter  months.  The 
good  effects  of  that  operation  are  wholly  attributed  to  the^ 
mechanical  action  of  the  frost  upon  the  ground.  Light 
*oils,  as  well  as  the  tough  ones,  may  be  exposed  in  high 
ridges,  but  with  some  limitation,  in  order  to  imitate  th^ 
mud  walls  in  Germany,  which  are  found,  by  experience, 
to  collect  considerable  quantities  of  nitre  during  the 
•winter. 

•  Aftef  saying  so  much  in  praise  of  nitre,  it  will  be  ex- 
pected that  I  should  produce  some  proofs  of  its  efficacy, 
when  used  as  a  manure.  I  must  confess  that  experiments^ 
do  not  give  us  any  such  proofe.  Perhaps  too  large  a 
quantity  has  been  used  ?  or  rather,  it  could  riot  be  re- 
stored to  the  earth  with  its  particles  so  minutely  divided, 
as  when  it  remained  united  with  the  soil,  by  means  of 
the  chemistry  of  nature.  I  shall  therefore  cbnsider  this 
ftitrous  acid,  Or,  as  some  call  it,  the  acidmivvagumy  m 
the  light  of  a  vivifying  principle,  with  whose  operation 
we*are  not  yet  fully  acquainted. 

I  have  already  observed,  that  there  subsists  a  strong 
analogy  between  plants  arid  animals.  Oil  and  water 
seem  to  make  up  the  nourishment  of  both.  Earth  enters 
♦ery  little  into  the  composition  of  either.  It  is  observed, 
that  animals  take  in  a  great  many  earthy  particles  at  the 

mouth. 
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mouth,  but  they  are  soon  ^Lscharged  by  urine  and  stool. 
Vegetables  take  in  the  smallest  portion  imaginable  of 
earth ;  and  the  reason  *  is,  they  have  no  >vay  to  dis<* 
charge  it. 

It  is  highly  probable,  that  the  radical  fibres  of  plants 
take  up  their  nourishment  from  the  earth,  in  the  same 
manner  that  the  lacteal  vessels  absorb  the  nutriment  from 
the  intestines ;  and  as  the  piiy  and  watery  parts  of  our 
food  are  perfectly  united  into  a  milky  liquor,  by  means 
of  the  spittle,  pancreatic  juice,  and  bile,  before  they  en- 
ter the  lacteals^  we  have  all  the  reason  imaginable  to  keep 
up  the  analogy,  and  suppose  that  the  oleaginous  and 
vatery  parts  of  the  soil  are  ako  incorporated,  previous 
to  their  being  takeil  up  by  the  absorbent  vessjels  of  the 
plant. 

To  form  a  perfect  judgement  of  this,  wc  must  reflect 
that  every  soil,  in  a  state  of  nature^  has  in  itself  a  quaa* 
tity  of  absorbent  earth,  sufficient  to  incorpofate  its  iahe* 
rent  oil  and  water ;  but  wlien  we  load  it  with  fat  mcmures^ 
it  becomes  essentially  necessary  to  bestow  upon  it^  at  the 
same  time,  something  to  assimilajte  the  parts.  Lime, 
soap-ashes,  kelp,  marl,  and  all  the  alkaline  substances, 
perform  that  office. 

In  order  to  render  this  operation  visible  to  the. senses  : 
•—Dissolve  one  drachm  of  Russia  potash  in  two  ounces  of 
M'ater;  then  add  two  spoonfuls  of  oil.  Shs^ke  the  mix^ 
ture,  and  it  will  instantly  become  an  uniform  mass  of  a 
whitish  colour,  adapted,  as  I  conceive,  to  all  the  pur« 
poses  of  vegetation. 

*  This  easy  and  familiar  experiment  is  a  just  representa- 
tion  pf  what  happens  after  the  operation  of  burn* 
baking,  and  consequently  may  be  considered  as  a  confir* 
mation  of  the  hypothesis  advanced.  Let  us  attend  to  th« 
the  process. 

The 
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The  sward  being  reduced  to  ashes,  a  fixed  alkaline 
salt  is  produced.  The  moisture  of  the  atmosphere  soon 
reduces  that  salt  into  a  fluid  state,  which,  mixing  with' 
the  soil,  brings  about  an  union  of  the  oily  and  watery 
parts,  in  the  manner  demonstrated  by  the  experiment. 

When  the  under  stratum  consists  of  a  rich  vegetable 
mould,  the  effect^  of  burn-baking  will  be  lasting.  But 
when  the  soil  happens  to  be  thin  and  poor,  the  first  crop 
frequently  suffers  before  it  arrives  at  maturity. 

The  farmer,  therefore,  who  is  at  the  expense  of  paring 
and  burning  a  thin  soil,  should  bestow  upon  it  a  portion 
of  rotten  dung,  or  shambles  manure,  before  the  ashes 
are  spread,  in  order  to  supply  the  deficiency  of  oily  par- 
ticles ;  and  he  should  be  very  careful  not  to  keep  this 
kind  of  land  too  long  under  the  plough. 

In  consequence  of  this  prudent  management,  the  crop 
will  be  supported  during  its  growth,  and  the  land  will 
be  preserved  in  health  and  vigour. 

For  such  weak  lands,  it  is  highly  probable  that  tlic  oil- 
compost  described  in  the-  next  essay,  will  be  found  xh» 
cheapest  and  most  effectual  manure. 

Hitherto  I  have  considered  plants  as  nourished  by  their 
roots.  I  shall  now  take  a  view  of  them  as  nourished  by 
their  leaves.  An  attention  to  this  part  of  the  vegetable 
system  is  essentially  necessary  to  the  rational  farmer. 

Vegetables  that  have  a  succulent  leaf,  such  as  vetche<?, 
pease,  beans,  and  buck-wheat,  draw  a  great  part  of  their 
nourishment  from  the  air,  and  on  that  account  impoverish 
the  soil  less  than  wheat,  oats,  barley,  or  rye,  the  leaves 
of  which  are  of  a  firmer  texture. 

In  t;his  manner  the  vegetable  creation  renders  the  air 
pure  by  assimilating  to  itself  those  putrescent  particles 
which,  if  not  removed,  would  render  the  atmosphere 
unfit  for  animal  respiration     Some  modern  philosophers 

have 
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have  attempted  to  destroy  this  opinion,  but  they  must 
bring  stronger  proofs  than  those  they  have  produced,  be- 
fore they  can  expect  to  tear  from  the  human  breast  an 
idea  so  full  of  harmony. 

Rape  and  hemp  are  oil-bearing  plants,  and,  conse- 
quently, impoverishers  of  the  soil ;  but  the  former  less 
so  than  the  latter,  owing  to  the  greater  «ucculency  of  its 
leaf. 

The  leaves  of  all  kinds  of  grain  are  succulent  for  a 
time  'y  during  which  period  the  plants  take  Uttle  from  the 
earth  ;  but  as  soon  as  the  ear  begins  to  be  formed, 
they  lose  their  softness,  and  diminish  in  their  attractive 
power. 

The  radical  fibres  are  then  more  vigorously  employed 
in  extracting  the  oily  particles  of  the  earth,  for  tlie  nou- 
rishment of  the  seed.  Such,  1  apprehend,  is  the  course 
of  nature. 


On  the  Advantages  of  distilling  Ardent  Spirits^  anddnjin^ 
Coffee  and  other  Substances  by  Steam ;  and  Description 
of  an  Instilment  for  facilitating  Evaporation.  In  a 
Letter  from  Mr.  Charles  W  yatt  to  the  'Editors. 

Gentlemen, 

XaS  you  thought  my  patent  for  distilling  *  by  steam 
worth  a  place  in  your  publication,  I  hope  you  will  in- 
dulge me  by  inserting  the  following  observations. 

Having,  by  repeated  and  extensive  experiments,  clearly 
ascertained  the  great  advantages  resulting  from  the  distil- 
lation of  ardent  spirits  by  steam,  I  would  beg  leave  to  sub- 
jnit,  to  the  consideration  of  those  who  may  be  interested 

«  See  vol.  II.  ,p.  9»  of  ihc  second  seriAs  of  this  work. 

^  in 
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in  Niph  pursuits,  a  concise  view  of  what  may  be  expected 
from  a  cluuige  in  the  present  system  of  distilling. 

The  points  oa  which  this  undertaking,  compared  with 
the  existing  practice,  piiocipally  rests,  are  these. 

1st.  An  improvement  in  the  quality  of  the  spirit. 

2d.  A  facility  and  security  in  conducting  the  ope* 
ration. 

3d.  A  reduction  in  the  labour,  and  in  the  duration,  of 
the  process. 

4th.  A  reduction  in  the  expense  of  fuel. 

5th.  A  reduction  in  the  original  expense  and  repair  of 
Utensils* 

I.  An  Improvement  in  the  Sualih/  of  the  Spirit. 

A  Committee  of  the  House  of  Commons,  which  sat  in 
the  year  1799,  to  enquire  into  the  state  of  the  Scotch  dis- 
tilleries, reports,  that  the  disagreeable  and  unwholesome 
flai^our  frequently  discovered  in  spiritous  liquors,  arises 
from  **  rapid  disliUatian.  The  essential  ailsy  and  other 
"  particles  of  an  offhuive  smell  and  taste y  rise  in  rapid 
**  distillation  with  the  spirit y  and  commuiiicate  to  it  their 
**  peculiar  flavour.^'*  In  confirmation  of  this  fact,  some 
extracts  will  be  made  from  the  report,  and  annexed  to 
these  observations. 

On  considering  the  nature  of  distillation,  it  will  be  ob- 
vious, that,  to  obtain  a  pure  and  genuine  spirit,  no  more 
heat  should  be  applied  than  will  detach  the  spirit  from 
its  basis  ;  although,  for  the  purposes  of  commerce,  great 
niceties  cannot  be  observed.  But  **  rapid" distillation^* 
requires  great  beat.  Great  heat  expels  the  essential  oils, 
and  other  adventitious  substances ;  burns  the  extractive 
matter  that  falls  to  the  bottom  of  the  still ;  and  is  thus 
the  true  source  of  the  depravation  of  the  spirit. 

Vol.  III. — :SficoND  Series.  A  a  a     -  By 
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By  using  steam  as  the  vehicle  of  heat,  it  is  proposed 
to  remedy  these  inconveniences^  The  heat,  as  applied 
in  this  apparatus,  can  never  exceed  that  of  boiling  water  ; 
the  liquor  will  be  constantly  attenuated  by  accessions  of 
condensed  8team  ;  the  extractive  matter  cannot  be  depo- 
sited nor  burnt ;  the  essential  oils  cannot  in  any  undue 
proportion  be  expelled  ;  and  therefore  the  spirit  will  rise 
in  a  milder  and  purer  state  than  by  the  immediate  appli- 
cation of  fire. 

IL  A  Facility  and  Security  in  conducting  the  Operation. 

The  fire  not  being  in  contact  with  any  of  the  distilling 
vessefc,  but  with  the  boiler  only,  which,  by  a  very  sim- 
ple contrivance,  supplies  itsfclf  with  water  during  the 
operation,  no  danger  is  to  be  apprehended  from  any 
sudden  increase  of  intensity  in  the  fire,  nor  can  it  injure 
either  the  quality  or  ultimate  quantity  of  the  spirit.  One 
particular  convenience  is,  that  the  fire  may  be  situated 
in  a  distant  or  an  external  part  of  the  building. 

III.  A  Seduction  in  the  Labour ^  and  in  the  Duration^ 

of  the  Process. 

To  mak^  this  intelligible,  it  is  necessary  to  observe^ 
that  the  stills  are  double,  i,  e,  one  still  is  placed  upon  the 
other,  and  that  steam  is  let  into  the  lower,  but  not  into 
the  upper  still.  Both  stills  are  to  be  charged  at  once. 
The  roof  of  the  lower  still  is  so  constructed,  that  G\cry 
particle  -of  steam,  on  being  condensed  against  it,  runs 
immediately  into  the  refrigeratory ;  and  the  heat  that 
evolves  in  that  condensatioti,  passing  into  the  superior 
charge,  prepares  it  for  distillation.  The  lower  charge 
being  let  off,  the  upper  charge  supplies  its  place,  and 
begins  almost  immediately  to  run.     If  the  upper  still 

contain 
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contain  low  wines,  the  operation  will  be  partly  simul- 
taneous. Thus  four  circumstances  concur  to  accelerate 
the  operation. 

1st.  No  significant  time  is  lost  in  raising  the  liquor, 
the  first  charge  excepted,  to  the  boiling  point. 

2d.  Non^  of  the  steam  that  is  raised  within  the  lower 
$till,  returns  in  a  liquid  state  into  the  general  mass  to  be 
again  raised, 

3d,  Whatever  is  obtained  from  the  upper  still  during 
the  simultaneous  operation,  is  so  much  time  of  the  com** 
mon  process  curtailed.    And, 

Lastly,  as  no  cake  will  form  within,  all  the  time  usually 
i^uired  to  cool  and  clean  the  stills,  is  here  dispensed 
with. 

In  fifty  successive  distillations,  the  abridgement  of  th# 
process  cannot  be  so  little  as  150  hours. 

rV.  A  Reduction  in  the  Expense  of  Fuel. 

This  is  a  point  of  considerable  importance.  Thro* 
hundred  pounds  weight  of  Newcastle  coal,  will  produce, 
firbm  550  gallons  of  melasses  wash,  undergoing  two  dis« 
tillations,  one  puncheon  of  rum  of  110  gallons,  hydro- 
meter [froof.  According  to  some  reports  from  Jamaica, 
reports  possibly  not  accurate,  this  is  only  one-fifth  part 
of  the  coal  consumed  there  to  produce  the  like  quantity 
of  spirit  *;  The  difference  however,  even  if  less  in  fa-. 
TOur  of  the  new  system,  cannot  fail  to  be  an  object  of 
solicitude  not  only  to  every  cultivator  of  the  sugar-cane, 
but  to  every  manufacturer  of  ardent  spirit.    In  Scotland, 

*  Where  wood  is  used  as  fuel  it  is  necessary  to  allow  l^GSQlbs,  of 
dry  oak  to  600  lbs.  of  Newcastle  coai^  as  equal  heats  are  prQduce<^by 
those  respective  quantities.    A^ide  Thomson's  Chemistry, 

■ 
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where  the  disrilbrinti  is  urged  hj  everjr  practicable  eon* 
trnraoce,  the  waste  of  fiiel  is 


Y,   A  Bcduction  in  tie  orighial  Expense  mnd  Repair 

cf  Utcnsiu 

It  wooIJ  be  improper  here,  to  state  the  cost  of  the  ap< 
paratQs,  bat  it  would  amoont  to  less  money  than  is  usually 
girea  for  utensils  of  the  conunon  ccMistraction  ;  and  cer^ 
tainly,  as  the  stills  do  not  come  into  contact  with  fire^  as 
no  harsh  nor  destructive  incrustation  whatever,  can  attach 
Itself  internally  to  the  metal,  the  decay,  amd  consequently 
the  repair,  of  the  vessels,  can  hanlly  be  a  subject  of  calcula- 
tion. It  is  probable  that  little  or  no  expense  may  be  in« 
curred  on  that  point,  within  twenty  or  thirty  years,  ex^ 
cept  for  the  boiler,  which  cannot  be  more  than  a  septen-> 
fiical  charge. 


The  Distillery  in  which  the  experiments  leading  to 
these  conclusions  have  been  made,  is  situated  on  Bank- 
side,  and  may  be  any  day  examined.  Some  improve* 
ments  also  in  other  parts  of  the  undertakings  may  be  pro« 
perly  noticed  here. 

The  fermenting  vats ;  the  reservoir  containing  thecon« 
densers;  the  cisterns  for  receiving  the  spirit;  are  all  con- 
structed of  brick,  laid  in,  and  faced  with  Roman  Cement ; 
and  although  upwards  of  14,000  gaUons  of  wash  have 
been  distilled,  no  perceptible  injury  has  been  communis 
cated  to  any  of  them,  nor  have  the  stills  ever  been  cleaned, 
except  being  washed  out  with  >varm  water.  In  vats  built 
of  these  materials,  all  liquor^  may  be  kept  cooler  than 
tbey  can  be  in  wood,  and  their  durability  is  much  greater. 

£xtrach 
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Extracts  frffiti  the  Report  of  the  Cominittee  of  die  House  ^ 
Catnmons  on  the  Scotch  Distilleries  in  1799.. 

'<  Wh«n  the  wines  used  for  distillation  are  old,  heavy ^ 
^  or  overcharged  with  thick  substances,  and  a  very  fine 

*  clear  spirit  is  wished  wished  for,  a  quantity  ef  pure 
'  spring  water  is  thrown  into  the  still  along  with  th^ 
^  wine,  and  the  essential  oils  ipust  not  be  forced  over  in 
'  too  great  quantities. 

"  The  stills  run  off  in  about  twelve  or  fourteen  hours, 

*  and  when  rectifying  low  spirits  require  from  eighteen 

*  to  twenty-two  hours.  From  experience  and  observa-** 
^  tion  I  have  found  that  spirits  are  more  di^greeable 

*  and  fiery  when  distilled  with  a  great  degree  <rf  beat 
'  than  when  distilled  by  a  more  moderate  one/' 

Mr,  Gordon y  ofXereSh 

•^  They  who  assert  that  rapid  distillation  has  no  in- 

*  Suence  upon  the  taste  or  flavour  of  the  spirit,  either 

*  try  to  deceive,  or  are  ignorant  of  the  art  of  distilling. 
«  Why  do  we  distill  fine  and  delicate  liquors  in  balned 

'  maritt  i   Because  the  heat  is  equal  and  uniform,  and 

*  cannot  be  increased  by  the  vivacity  of  the  fire.** 

Mr.  £.  G.  I.  CrooAen. 

**  I  am  of  opinion  that  the  essential  or  flavouring  oib 
'  cannot  be  separated  so  well  from  the  spirits  al  fer- 
^  mented'li^uors  or  washes  of  any  kind  by  rapid  difl« 

*  tillation  as  by  slow  distillation.'*  Dr,  Joseph  Blacks 

"  The  more  rapidly  the  distillation  is  carried  on,  the 
^  more  the  spirits  obtained  by  it  will  be  infected  with 

*  essential  oils,  and  other  particles  of  an  offensive  smell 

*  and  taste,  as  well  as  with  water  or  phlegm.*' 

Dr.  Ingenhoug* 

"  I  have 
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'<  I  have  no  hesitation  in  asserting,  thist  rapid  distilla^ 
**  lation  brings  over  a  very  strong  deleterious  spirit, 
**  containing  empyreumatic  oil,  which  is  highly  obnox* 
•*  ions  to  the  health  of  those  who  drink  it**' 

Mr.  William  Bannerman, 

**  I  have  no  doubt  that  spirits  are  more  unwholesome  if 
**  distilled  very  rapidly/than  when  distilled  slowly,  and 
**  with  a  gentle  heat.'*  Dr.  Skene. 


The  Method  of  drying  Coffee,  consists,  in  ex- 
posing it,  in  a  reticulated  cylinder,  kept  in  motion,  to 
the  action  of  air,  warmed  by  means  of  steam  *. 

The  advantages  of  this  method,  over  stoves  and  barba- 
cues,  are  presumed  to  be  these, 

1st.  The  cylinder  may  be  charged  with  the  coffee  in  its 
wet  state.  The  draining  will  neither  injure  the  metal  nor 
the  process. 

2d.  The  air  may  be  raised  at  pleasure  to  any  degree 
of  heat  below  180®.  No  steam  or  smoke  whatever,  can 
intermix  with  the  air, 

3d.  After  having  been  gradually  heated  in  the  cylin- 
der, the  coffee  may  be  exposed  to  a  further  heat  of  up- 
wards of  200",  by  being  spread  upon  a  steam-table. 

4th.  The  steam  or  vapour  escaping  from  the  coffee,  can 
never  return  upon  it  in  the  state  of  moisture. 

5th.  The  metal,  never  being  heated  beyond  the  boil- 
ing point  of  water,  cannot,  like  metals  heated  by  ikt 
immediate  contact  of  fire,  impart  any  prejudicial  effluvia 
to  the  coffee.  . 

*  AUbough  the  subjects  of  ihis  paper  have  a  Tclatlon  principally  to 
the  Wed  India  plantations,  yet  it  may  be  pro))er  to  add,  that  this  me* 
thod  of  drying  coffee  may,  with  little  variation*  be  successfully  applied 
to  gunpowder^  corn>  and  other  substances^  and  perhaps  to  the  making 
of  malt. 

Description 
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Description  of  an  Instrument  for  facilitating  Evaporation  ; 

invented  by  Mr.  R.  Vazie. 

It  consists  of  a  hollow  cylinder,  caused  to  revolva 
slowly  within  a  boiler,  of  correspondent  form  and  dimen- 
.  ftions.  A  common  roasting  jack  may  be  so  applied  as  to 
give  motion  to  a  number  of  these  cylinders. 

The  principle  on  which  this  process  is  founded,  al- 
though an  imitation  only  of  the  natural  action  of  cooling 
liquors  by  stirring,  never  having  been  applied  to  manu* 
factures ;  it  is  thought  that  a  statement  of  the  result  of 
some  experiments,  may  tend  to  promote  an  improvement 
in  the  making  of  sugar. 

Two  equal  vessels  being  filled  with  water,  and  exposed 
as  nearly  as  possible  to  the  same  degree  of  heat,  the  cy« 
Under  was  applied  to  one  of  them  ;  and  it  was  found, 
that  the  evaporation  in  this  vessel  exceeded  the  other, 
in  the  proportion  of  three  to  two,  nearly.  The  heat  of 
the  agitated  vessel  was  constantly  about  170^,  the  other 
constantly  212*. 

This  indeed  is  no  more  than  an  illustration  of  the  truth 
of  the  general  theory. of  evaporation  ;  and  nothing  new  is 
pretended  to  be  discovered  on  that  subject. 

But,  a  more  important  purpose  than  merely  assisting 
evaporation,  may  arise  from  the  use  of  this  instrument  in 
the  manufacture  of  sugar.  The  sugar  cannot  be  burned ; 
and  therefore,  all  discolouration  proceeding  from  that  cir* 
cumstance  would  be  prevented  -;  nay,  it  is  not  improba- 
ble, but  that  the  brown  colour  of  Muscovado  Sugar  may 
be  either  removed,  or  much  softened,  by  this  process ; 
and,  it  is  pretty  certain,  that  the  grain  of  the  sugar 
would  be  materially  improved  by  it* 

Lastly.  As  the  process  will  be  shorter  than  the  cus* 

tomary  mode,  the  consumption  cf  fuel  will  be  lest.     If 
*  • 

it 
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it  should  be  in  the  ratio  of  the  time,  the  saving  Trill  i 
considerable ;  but  en  that  point  nothing  certain  g^stn  i 
present  be  said.  Experiment  alone,  can  shew  what  is  t 
be  gaiqed  by  this  process ;  and  it  is  presumed,  that  i 
would  be  impolitic  to  suSier  any  theoretical  objections^  p^ 
prevent  an  investigation,  that  may  be  atten^^d  with  imj 
portant  consequences  to  the  sugar  trade. 

Charles  Wyatt. 
New  Bridge-strtety  SepL  1803. 
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Description  qfa  Press  for  packing  all  Kinds  of  Goods 

with  Expedition* 


With  a  Plate, 
from  the  Aknales  des  Arts* 
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I G  H  T,  i^ofty  and  elastic  substances  used  in  comr 
merce,  as  wool,  cotton,  hemp,  flax,  hops,  tobacco,  &g« 
require  to  be  reduced  into  a  small  compass,  to  facilitate 
their  carriage,  and  to  preserve  thiem  from  the  humidity 
which  they  would  not  fail  to  contract  by  remaining  ia 
warehouses.  Underneath  will  be  found  the  description 
of  a  press,  invented  by  M.  Buschenderf,  which  is  chqap, 
easy  to  be  worked,  occupies  little  room,  and  may  not 
only  be  employed  for  packing  the  above-mentioned  sub' 
stances,  but  likewise  for  barrelling  herrings  and  flour,  for 
pressing  bales  of  paper,  oil-cloth,  and  mfiny  other  pi^r- 
poses.  This  machine  is  intended  to  save  th^  expense  of 
metal  vices  and  screws,  which  always^  coine  very  hig];i, 
or  to  obviate  the  necessity  of  wooden  screws,  <whicb  9!ffi 
very  inconvenient  when  the  wood  is  swelled  with  }nimi-> 
dity,  the  operation  being  performed  by  the  action  of  tjbe 
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lcv45r,  the  power  of  whiqh.m9;J  be  augmented  by  inqrfta- 
sing:  ^^  lengths 

Explanation  of  Plate  XV* 

fig.  1 ,  ,plan  Df ^^f  the  press. 

a  a,  the  principal  fbot .  of  the  pres^ 

by  by  cross  beams  fasfened  to  the  feet  intended  to  form 
a  solid  frame  for  the  bottom  of  the  press. 

c  Cy  3ectiop  of  the  two  uprights. 

ddddf  a  square,  shewing  the  bottom  of  the  press^ 
formed  with  thick  pak  planks,  which  cross  the  beams  by  b. 
Tbe^se  ^plaoks  must  be  sufficiently  strong  to  resist  the 
pressure* 

j^ig.  9,  Qlevation  pf  the  pve^j. longitudinally. 

€'y.€j  iron  ctaxnps,  fastened' with  pins  and  screw$>  and 
'intended  to  combine  ihe  uprights  with  the  foot  of  the 
'press,  , 

//y  a  lever,  by  which  the  pressure  is  effected. 

^,  a  moveable,  pin,  with  a  ring  at  the  extremity,  for 
the  conveniencjS  of  drawing  it  out ;  it  serves  as  tlie  cen* 
tre  of  rotation  of  the  leyer.  The  uprights  c,  Cy  are  per- 
forated at  certain  distances,  for  the  purpose  of  changing 
the  position  of  this  pin,  as  necessity  may  require. 

h,  :a  Sat  iroo  bar,  cut  on  one  side  like  a  saw  ;  the  tx* 
tfemiiy  is  joixied  to  a  board  or  plate  of  m^tal,  beneath 
which,  is  placed  a  thick  plank  i,  which  is  laid  ^ppn  t^e 
CO0ds« 

/,  an  iron  trigger,  turning  on  the.pin  m  ^m?rked  hy.a 
dotted  circle),  fixed,  in  the  lever//".  This  .trigger  4$ 
pressed  into  the  indentures  of  the.  saw.  by  a  9prii3g  n,  ti^t 
mak^s  it  catch.  .J. 
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That  the  metal  plate  may  not  be  raised  by  the  elas^ 
tioity  of  the  materials  exposed  to  the  pressure  of  the  ma- 
chine,  the  beam  J  J  15  provided  with  a  similar  trigger  o, 
turning  on  a  pin  p,  which  is  made  to  catch  by  means  of 
the  spring  g.  This  trigger  prevents  the  saw-bar  from 
going  back  when  the  lever  has  made  it  descend  a  few 
notches. 

It  is  evident  that  the  manner  of  working  this  press  con- 
sists in  the  very  simple  operation  of  bearing  upon  the  ex- 
trernity  of  the  lever,  and  in  changing,  f*rom  time  to 
time,  the  moveable  pin  gy  when  its  position  is  somewhat 
Jiigher  than  hgrizontal.  In  pressing  very  elastic  articlesr; 
as  wool,  &c.  it  will  be  proper  to  suffer  the  levers  to  re- 
main  stationary  for  some  time.  It  is  unnecessary  to  ob- 
serve, that  the  bales  or  packages  must  first  be  placed 
properly,  together  with  the  cords  with  which  they  are 
to  be  tied^  When  the  article  has  been  sufEciently  pressed 
the  lever  is  lifted  up  at  r,  and  held  in  that  position, 
"while  an  iron  pin  s  is  passed  through  th^  hole3  9f  the  up* 
right  on  the  side  opposite  to  the  moveable  peg  :  the  po- 
sition of  this  pin  is  seen  at  s^  Fig.  4.  To  disengage  the 
triggers,  draAv  the  cords  z  pi  and  w  w,  which  are  carried 
over  two  sipa]!  pullies ;  one  of  them,  a:,  is  placed  be- 
lieath  the  cross-beam,  and  the  other  near  j,  under  the 
lever.  Their  ends  are  fastened  .to  two  small  staples, 
joined  to  the  triggers  /,  (?,  and  their  springs  n^f;  these 
cords  are  tied  to  the  moveable  pin,  while  the  plate  1$ 
taken  away,  and  the  operation  performed.  But  as  these 
triggers  or  catches  would  not  keep  the  flat  plate  and  the 
saw-bar  at  a  proper  height,  a  flat  bolt  t  is  fixed  behind 
the  bar,  provided  with  a  small  spring,  which  drives  it 
pto  holes,  made  at  proper  distances  in  the  back  of  the 
\>^x,    A  sm^ll  cord  u^  carried  through  a  staple  y,  and 
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festened  to  the  head  of  the  bolt  r,  selves  to  draw  it  out 
at  pleasure  when  a  fresh  pressure  is  required.  Thus  the 
mere  alt^ation  of  this  bolt  is  sufficient  to  keep  the  saw 
and  the  plate  at  the  proper  height  when  the  Itsver  is  to 
be  lifted  up  by  the  manoeuvre  just  described. 

Fig.  3,  elevation  of  the  machirie  from  behind  ;  where 
tnay  be  seen  the  manner  of  fixing  the  cramps  which  joia 
the  uprights  and  the  sleepers,  and  likewise  the  disposi- 
tion of  the  lever  and  its  pin  :  the  ^ame  letters  correspond 
to  the  same  parts  in  all  the  figures. 

Fig.  4»  The  machine  is  here  sejen  properly  disposed  for 
the  pressure  of  barrels  of  flour,  herrings,  &c.  For  pack- 
ing casks  it  is  necessary  to  have  a  strong  round  piece  of 
wood,  nearly  the  diameter  of  the  barrel,  which  is  placed 
above  the  head,  and  underneath  the'^flat  plate :  this  disposi- 
tion facilitates  the  hooping  when  the  head  is  pressed 
down  to  the  notches. 

The  mortise  made  in  the  lever,  for  the  passage  of  the 
saw,  should  be  wider  towards  the  top  and  bottom^  to  fa- 
cilitate the  movement  of  the  lever,  and  al^'^ays  in  the  di- 
rection of  a  radius  diverging  from  its  centre  of  rotation. 
This  mortise  might  even  be  provided,  in  case  of  neces- 
sity, with  an  iron  cramp,  or  plate,  to  strengthen  thd 
lever :  the  teeth  of  the  saw  should  not  be  cut  with  aa 
angle  too  acute,  that  the  catch  may  take  better  hold.  It 
would  not  be  amiss  to  secure  the  lever  round  the  move- 
able pin  with  an  iron  cramp;  to  prevent  its  splitting. 
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With  a  Plate. 
Frotn  the  Ai^kale*  Ms  Am^ 

Jr  OR  several  years  natural  philosophers  have  directed 
their  attention  with  considerable  success  to  the  means  of 
economizing  heat,  by  extracting  the  ^eatest  possible 
quantity  from  a  given  quantit}^^  6f  combustible.  It  is  not 
le.ss  interesting  to  apply  this  principle  of  economy  to  the 
employment  of  light,  bt  Whicll  a  cbnsideracbte  loss  is 
daily  sustained  when  a  light  Is  fe^uired  X6  b6  cast  on  otd/ 
iDne  or  more  objects  *. 

It  has  indeed  been  l6ng  khoWn,  that  parabolic  nrirrort 
possess  the  property  of  reflecting  parallel  with  the  axis, 
the  rays  of  light  that  issue  frofti  the  focUs.  The  know- 
ledge of  this  circumstance  was  connected  with  that  df 
conic  sections,  but  before  M.  Berard  nobody  ever  con- 
structed a  lamp  on  these  principles,  at  OnCfe  Simple,  con^- 
venieht,  cheap,  economical  of  the  combustible,  afford- 
ing an  equal  and  steady  light,  the  direction  of  which 
may  be  varied  at  pleasure,  and  not  fatigue  the  sight. 

Every  one  is  acquainted  with  that  kind  of  reverberator* 
in  the  form  of  a  truncated  cone^  placed  above  the  light, 
so  that  the  axis  of  the  cone  may  be  vertical,  and  that  the 
smoke  of  the  light  which  is  in  this  axis  may  escape  by 
the  small  aperture  at  top.  These  reverberator's  produce 
little  effect,  for  the  reasons  that  will  presently  appear. 

Lambert,  in  the  Memoirs  of  Berlin  for  the  year  1770, 
has  given  the  description  of  a  yery  imperfect  reflecting 

*  We  should  imagine  the  author  of  this  paper  to  have  been  igmoraat 
^f  the  excellent  experii^ents  on  this  subject  .made  by  Count  Rumford^ 
iitnd  published  in  the  &Ufth  volume  of  the  first  series  of  this  work. 
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photoplioriis'*  iW.  Bftrarf';  in*  a  photo^ierus  of  his  o%»» 
imrcntiOTT,  has  corrected  all  the  defects  attributed  to  thai 
instrument:  for,  white-  naecKt^ting  on  the  means  6f  ^per- 
fecting Lambert's  lafnp,  his  icteas  were  »aturally  directed 
towards"  the  paraboloid,  whScfe  suffitce,  as  w&  know,  j)os- 
i»esses  the  e^dusire  property  of  reflecting  paraUel  witk 
its  axis  the  raysr  which  ppoeeed  from  its  focus,  Smeh  lA 
the  ground- wort  of  his  inrention. 

EXPL^JTATION  of  PtATE  XVI, 

Fig.  I ,  represents  the  paraboloid  in  pQi^pectyre,  exbt*" 
biting  three  distinct  parts:  2,  a  paraboloid  £brmjed  by 
the  revolatton  ^pon  its  axis  of  a  parabola,  tbe  paraineter 
of  which  is  54  millimetres  (2  inches),  and  the  lengtb  bf 
the  axis  150  -(•or  S  inches  6  lines) ;  2,  a  camllpstick  or 
pedestal  supporting  the  paraboloid  ;  3^  tbe  reservoirs  and 
channels  fcrr  tbe  oil,  consisting  of  two  cylindrical  boxeis, 
AV'hicb  eeiHain  t^v^o  otiiers,  and  two  Tertical  pipes  cppx- 
municHting  with  tbe  boKes  by  means  of  another  horizon^ 
.tal  pipe,  from  the  middle  of  which  rises.  9*  small  vertical 
J)ipe  for  the  wick  ;  this  last  runs  inta  the  interior  of.  tli^ 
,piarabolaid,  «o  that  the  centre  of  tbe  ilamc  a]:wa)rs  coixM- 
<cide3!>  with  the  focus. 

To  tbifi  sketch  we  shall  add  the  follo^yng  particulars. 

1 .  The  paiaboloid,  at  the  two  extremities  of  its  para- 
l&eter,  has  two  small  horizontal  axes  R,  R,  Fig.  3,  round 
whicli  tlie  lamp,  properly  so  called^  balances  itself  by  ^ 
.rotatory  motion. 

2.  The  paraboloid  }ias  in  its  lower  meridian  a  groovs 
w:  crevice  T  X,  Fig,  2,  through  which  passes  the  pipe 
with  the  wick  in  its  oscillations  round  the  axis  R  R,  and 

« 

in  its  upper  meridian  a  hole  PQ,  by  which  the  smOke  Ts 
conveyed  into  a  chimney,  which  opens  upwards  by  means^ 
of  a  hinge  2. 

Z.  Th« 
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3.  The  paraboloid  is  fixed  to  tt^e  candlestick  by  a  flat 
binge  fastened  with  a  screw  Hj  by.  means  of  which  the  di^-- 
rectipn  of  the  light  may  be  varied  at  pleasure* 

4«  The  vertical  pipes  of  the  lamp  have  two  channels, 
by  means  of  which  the  lamp  is  raised  in  order  to  snuff, 
to  light,  or  to  extinguish  the  wick,  by  ididing  the  ex* 
tremities  of  the  axes  upwards  in  these  ch'antiels  L,  Z, 
Cig.  4,  which  pushes  the  wick  through  the  hole  of  xbm.. 
chimney. 

We  shall  now  consider  separately  each  of  the  piecet 
composing  these  principal  parts. 

The  parabolic  mirror  is  the  principal  and  the.  mdst 
important  .part :  there  are  ^several  pr^esjsesi  for  ma* 
king  it. 

First  Process,  A  conical  and  tfuricated  zone  is  mad# 
and  soldered  upon  a  parabolic  moulds  The  zone  is  thed 
beat  cold,  till  the  whole  coincides  with  a  parabola  cut  in 
'wood  or  pasteboard,  which  is  very  easily  procured^  To 
.  form  the  zone,  take  a  sector  of  129°  in  a  circle,  the  ra* 
dius  of  which  is  260  millimetres ;  take  from  it  a  concen-* 
trie  sector,  of  a  radius  of  150  millimetres;  there  will 
then  be  left  a  portion  of  a  circular  plain  crown,  which, 
being  bent  back,  forms  the  conic  zone.  This  is  soldered 
to  a  parabolic  cap,  the  aperture  of  which  is  109  millimcr 
tres,  coinciding  with  that  of  the  zone,  and  whose  ^arch. 
is  54  millimetres.  In  this  first  process  plates  of  brass  or 
tin,  about  a  millimetre  in  thickness,  are  employed. 

Second  Process,  Procure  a  circle  of  bras;»,  a  millimetre 
and  a  half  thick,  and  about  250  millimetres  in  diameter, 
to  be  wrought  by  a, coppersmith.  If  the  copper  be  with-» 
out  flaw,  and  of  the  proper  quality,  the  interior  of  this 
paraboloid  of  a  singfc  piece  may  very  easily  be  made  to 
eolncide  with  a  parabola  cut  in  wood. 
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"*  In  this  second  process^  as  well  as  the  first,  the  mirroc 
is  polished  successively  with  pumice-stone,  charcoal,  tri- 
poli^  and  rotten  stone :  the  polishing  is  soon  performed : 
the  mirror  when  finished  weighs  about  6  hecto-grammes 
(a  little  more  than  a  pound).  For  this  second  process 
copper  may  likewise  be  employed,  as  it  is  much  easier  to 
beat  out  than  brass,  but  in  that  case  the  mirror  must 
be  silvered.  This  kind  of  mirror  is  always  prefer* 
able  when  they  are  required  to  be  of  large  dimensions. 

Third  Process,  The  best  method  of  r^idking  the  mirror 
would  doubtless  be,  to  cast  it  of  the  composition  used  for 
the  mirrors  of  telescopes,  or  rather  of  platina.  More 
powerful  effects  would  certainly  be  obtained  from  such 
mirrors,  but  they  would  .be  too  expensive  for  an  instru- 
ment for  common  use,  and  very  inconvenient  on  account 
of  their  weight. 

If  the  mirror  is  not  intended  to  be  of  larger  dimensions 
than  those  stated  above,  the  process  of  casting  may  be 
employed  to  advantage  by  using  brass,  which,  being  less 
brittle,  requires  less  trouble  in  polishing,  and  n^ay  be  re- 
duced by  turning  to  a  proper  thickness. 

The  two  first  processes  are  preferable,  being  less  ex- 
pensive, when  only  one  or  two  mirrors  are  intended  to 
be  made;  but  the  third  is  better  for  making  a  greater 
number. 

There  is  one  observation  which  applies  equally  to  tb# 
three  processes :  that  though  accuracy  be  required  in  the 
curvature  of  the  mirror,  yet  the  highest  degree  of  per- 
fection in  this  curve  is  not  absolutely  necessary.  As  it  is 
only  desired  to  unite  within  the  compass  of  a  cylinder  thd 
rays  emanating  firom  a  luminous  point  to  direct  them  to 
an  object  not  very  far  distant,  we  may  be  sure  that  a 
smfill  defect  of  parallelism  in  a  ray  will  not  prevent  it 
from  falling  upon  some  part  of  tb^  object  that  i^  intended 
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to  be  K^titcd.  The  sime  is  not  the^caie  m  ihe  inverse 
proposition  OK  in  the  burning  glass,  to  unite  >the  piir*UI^l 
t2Ly%  in  the  stnaliettt  possible  spaoe  ^  here  ^e  highest  ^fiep* 
fection  intliecarvenf  thecinirror  is  iodi^pentablefio  pro^ 
duoe  the  desired  ef&ct. 

The  mimror. being  completedy  trace  on  the  convex -sur«»  . 
fece,  with  a  poksteboard  riile,  two  meridians,  intersecting^ 
«acb  Other  at  right  aiigles  ftt  the  south  ipole^jwhich  must 
pretiou^y  be  determined :  tbeae  two  iipevidians,  whici^ 
•re  easily  traced  by  means  of  a  circle  an^  two  .perpendi- 
X\AiT  diameters  drawn  upon  a  table,  fi^tb^  position  of 
the  chioiney  'P  Q,  the  hinge  M  N,  the  gr<>ove  T  X,  and 
-the  axes  ll^.R,  which  are  probngatiopis  of  tbe  ^^aca- 
Itoeter.     Let  us  eonsider  esich<of  these  parts  separately. 

The- aperture  PQ,  made  in  the  j[>ajrabolpid  for  the  pas* 
sage  of  the  smoke,  should  be  as  small  as  possible,  and 
yet  imfficiaitly  wide  to  preserve  the  mirror  from  the' 
smdke    hi   «very   pesttieo.     If  we    suppose    that   tlie 
tmdke  never  diverges  noMre  than  in  an :  aagle  of  l^?,  i 

and  tb^  imagiine  a  ^cQife,  'with   an  a^pertum  of  30% 
whose  top  is  in  tbe-foeos  of  the  rmiraor,  .and  its  axis  in 
tb^piHJimg^ti^^  «f4be  widt  ;:tl»s4»iie,pen(etrat^^  the 
-p^aboioYd  in  these  id^rent  pontionBt  from  where  it^atxis 
*fs-hc^i«Dntul'to'A'«pbere 'it  is  inclineid  33i%  will  form  an 
aperture  of  an  oval  figure,  which  widens  from  tbetpolf , 
'US  m  Ffg.'^il :  tt  bf^is  at 'd^millifloetpes  f]^  4i)e  pdle  S ; 
%'  is  in  length -3«miUiiiietees,  its  greatest  :feimdkh  'is  18, 
Mtiits'fntialle^  II  milhoietces.  ,  . 

The  apertwre  of  the  mimor  is  .covered  ..by  •  the  chiin^  ^ 

'Viey,  properly  iM)  called ^  which  has^fake^form  pfaqMad- 
'raAg^nlar,  truncated  pysamid  ;\tlieiibase<is  a  trafieziii^iy 
one  si^  of  which  is  9^  millimetres,  the  pari^^  side 
^  ]^  vnilH^ietres,  and  the  two  others,  whtchiare  ^(}u|d,  a^e 
'W^ii^^t'  44  4nli>hiiietpes.  .iThe  sufsa-ior  base  \s  fL.tc^ge. 
'zium,  one  side  of  which  is  9  millimetres,  th^  parallel 
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side  5  milKmetres,  and  the  two  others  being  equal,  are  to- 
gether 16  miHimctres.  \t  Q  this  pyramid  has  a  tail, 
terminatiug  in  a  hingef,  on  which  it  tnrni?  upwards. 
Fig,  5,  exhibits  a  dcvelopenient  of  this  pyramid,  made 
in  a  single  piece,  and  which  bends  so  that  the  two  edges 
Q,  Q,  fold  orcr  each  other.  The  right  angle  of  the 
lower  base  has  rather  concave  sides,  to  fit  the  paraboloid 
cxactlv. '  .        '    ' 

The  form  and  dimensions  of  this  chimney  are  so  con- 
trived as  to  collect  the  smoke  in  its  centre,  and  to  pre- 
ttervethe  mirror  from  it  in  every  position  :  it  prevents  all' 
agitation  in  the  circum-ambient  air,  p/eserves  the  inten- 
sity of  the  flame  in  a  remarkable  manner,  by  producing 
a  current  of  air  from  top  to  bottom.  When  the  axis  ot 
the  paraboloid  is  horizontal,  the  side  Q  of  the  chimney 
i«  inclined  about  45^  ;  and  when  the  axis  is  inclined  35% 
the  side  P  is  likewise  inclined  45*,  so  that  in  the  two  ex- 
treme positions  the  smoke  is  always  driven  to  the  centre 
pf  the  chimney.  If  this  were  not  the  case,  the  photo* 
phorus  would  lose  all  its  advantages. 

To  fix  the  two  axes  R,  R,  which  are  prolongations  of 
the  parameter,  and  which  serve  as  a  pivot  to  the  lamp  ; 
the  two  points  R,  R,  which  are  the  extremities  of  the 
parameter,  and  are  distant  from  the  pole  31}  millimetres, 
more  or  less,  atJcording  to  the  thickness  of  the  copper, 
must  be  exactly  marked  by  pieans  of  a  wooden  ruler, 
in  which  must  be  (jut  a  portion  of  the  parabola,  forming 
an  arch,  of  I3f  millimetres,  exclusive  of  the  thickness  of 
the '  mirror  at  the  pole.  A  piece  of  iron  wire,  3  milli- 
metres in  diameter,  must  then  be  bent,  so  that  after 
passing  round  the  outside  of  the  parabola  its  two  extremi- 
ties may  be  in  a  right  line,  as  in  Fig.  6.  This  irpr^  wire 
being  soldered  at  the  two  points  R,  R,  already  found^, 
the  curved-  part  is  cut  off.  Lastly,  to  rendeif  the  two 
¥oL.  III. — Seconq  Series,  C  c  u  axes 
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fixes  more  soljc],  they  may  be  inclosed  in  a  smal]   sphe*« 
rical  segment  R,  likewise  soldered  to  this  paraboloid. 

The  magnitude,  figure,  and  positioi^,  of  the  aperture 
T  X,  which  the  pipe  with  the  wick  passes  throi;gh,  are 
determined  by  the  penptratipn  pf  this  pipe  in  the  various 
positions  of  the  mirror.  Its  length  T  X  is  68  millimetres^ 
its  distance  T  S  from  the  pole  27,  its  least  width  7,  an4 
its  greatest  width  11  ;  it  is  rounded  at  its  two  e^-? 
tremitics. 

The  flat  hinge  H  is  composed  of  two  rectangular  piecea 
pf  copper,  27  millimetres  in  breadtl^,  40  in  length,  an4 
2  thick,  ^nd  a  circle  of  the  same  thickness,  and  27  milli- 
inetres  \x\  diameter.  The  two  rectangular  pieces  terqiir 
pate  ofi  pne  sidei  in  semi-circlesf,  and  on  the  other  ar^ 
^ent  into  a  ^ight  angle,  the  pontrary  way,  so  as  to  foro^ 
a  base  M  N,  yvhich  is  soldered  to  the  paraboloid.  The 
^wp  rectangular  pieces  fit  close  to  the  circle,  which  t^r^ 
piini^tes  in  a  cylindrical  or  somewhat  conical  tail,  whip!) 
f^nters  tlie  hollow  of  the  candlestipk|  whose  height  is  16Q 
inillimetres,  and  its  diameter  at  the  base  140  xqillimetres^ 
A  screw  with  a  square  head  goes  through  the  th^^e  part% 
pf  the  i^ii^ge  ^t  their  common  pentre. 

A  |ine,  passing  betwpen  the  two  rectangular  pieces  .of 
fhe  hinge,  Plight  at  the  $anie  time  tp  gp  through  the  mid? 
die  of  tl^e  sLperture  T  X,  and  of  the  chimney  P  Q,  a^ 
also  thf ough  tlie  axis,  S  O  of  the  paraboloid.  Ii^  fi^^ing 
^he  screw  the  greatest  fittent^on  must  be  paid  that  iu 
^very  position  pf  the  paral^qloid  the  paranaeter  R  R,  an(^ 
ponsequently  thp  reservoirs  of  oil,  remain  horizontal. 

The  distance^  M  I),  from  the  base  to  the  ap9rti^re  of 
the  paraboloid  ^  ^7  millimetres :  if  thi$  distance  were 
augmented  ^  the  hinge  wpuld  injure  th^  borizpntal 
pipe  £  £,  at  the  extreme  inclinatipn  pf  the  paraboloid. 

Pl)  the  othef  ^^^!\>  ^f  ^^  ^  ^^^^9  ^.!^''^^j(  the  centre  of 

gravity 
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§raVity  bf  the  photophohis  would  be  too  fair  distant  frbni 
the  axis  of  the  chandelier,  and  thete  wduld  be  less  vsta- 
bility  in  the  macUihe  ;  besid^s^  tlie  pble  wbuld  Be  too  far* 
from  the  axis  of  the  chandelier,  and  the  pole  of  the  parsl- 
BoIoM  would  be  inor^  liable  t6  injiiry  oh  the  chininey-» 
piece  df  ah  apartmeht. 

A  A,  B  B,  Figs,  t  and  4,  ai^e  cylindrical  box^s,  ot 
block-tit),  b^ing  45  ttiilliiheires  ih  diameter,  arid  the  same 
in  hfeight.  These  bbxes,  Which  have  ho  lops,  cbntaid 
two  others ;  betwfeeh  the  kwo  there  is  a  vacancy  of  a  mil- 
imetre,  intended  t6  ptbrtibte  the  ciirrerit  of  air,  and  be-* 
tween  the  bottotlns  i)&  a  VacatTcy  bf  4  millimetres.  In  thi 
bentre  bf  Ihe  bottom  of  the  exterior  boit  is  fixed  verti- 
cally ail  irbn  spike,  l4  liiillimelres  in  length.  The  bbu 
tbm  bf  the  iiiside  bosses  has  a  hole,  15  milliihetres  in  di^ 
ameter:  this  hole  is  cbvered  by  a  tin  plate,  covered 
With  ledd,  and  which  bpehs  by  a  small  hinge,  to  ait 
inclination  of  60^ :  it  id  lifted  tijp  by  means  bf  the  iroa 
spikls. 

The  bbttotes  6,3,  of  the  butside  boxes*,  communicatii 
with  the  twd  vertical  pijpes  BE,  BE,  which  are  is  mif- 
limetres  in  diameter,  ahd  81  in  length.  These  two  pipes 
iare  soldered  to  the  reservoirs  iix  such  a  inanher  that 
the  resp^ttive  Surfaces  exactly  iheet  at  B,  and  that  na' 
projection  mdy  prevent  the  passage  of  the  fluid  Iroin  thu 
ireiservoifs. 

To  th^  extreiliilies  E,  E,  i^  sbldered,  at  a  right  angle^ 
another  pipe,  bf  the  sam^  diameter  as  the  preceding  B  e^ 
llie  length  of  'Which,  iheasUred  between  the  twoj  \i  10©* 
Ixiillimdtres. 

In  the  ihiddle  of  the  pipe  E  E  rises  Vertically  thcs  pip# 
Y,  with  the  wick.  It  is  sbniewhat  conical ;  its  diametex* 
ftt  Y  is  7  millimetres^  at  the  upper  end  3  or  4,  according^ 
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to  the  thickness  that  the  wick  is  intended,  to  be,  Thd^ 
top  is  elevated  23  millimetres  above  the  bottom  of  the 
reservoirs  B,  B ;  the  whole  length  ta  Y  is  68  milli- 
metres, 

K,  is  a  double  pipe,  \\  millioaetres  in  cHameter-,  and  t 
in  height,  which  envelopes  the  end  of  the  pipe  with  the 
wick,  so  a*  to  leave  a  vacancy  of  a  millimetre  between 
them  ;  its  top  is  not  so  high  by  two  millimetres  a3  that  of 
the  pipe  with  the  wick^  The  olyect  of  this  double  pipe; 
is  to  collect  the  oil  which  the  hea^t  may  caus6  to  ru» 
down  the  pipe  with  the  wiek^  and  to  lead  it  back  into  it 
by  means  of  one  or  two  small  holes  made  in  the  latter^ 
and  which  communicate  with  the  vacant  interval.  This 
contrivance  saves  the  oil  which  runij  from  the  wick  \  att 
inconvenience  to  which  most  lamps,  and  even  those  with 
a  double  current  of  air,  are  liable,  ^  , 

The  vertical  channel  L  Z  is  formed  of  a  plate  of  iron> 
5  milhmetres  broad  and  154  in  length  ;  it  is  beiit  in  such 
a  manner  as  to  leave  a  hollow  of  *hree  millimetres  be* 
tween  its  two  parallel  but  unequal  branches,  the  longest 
of  which  is  level  with  the  top  of  the  boxes^  and  the  other 
commences  9  millimetres  lower  down  r  the  longest  branch 
tvas  at  first  9  millimetres  wide  by  27  long  ;  this  part  i» 
.  afterwards  twisted  in  the  form  of  a  screw,  upon  which  is^ 
j)ut  a  small  nut  F,  which  moves  mp  and  down,  bearing 
t>n  one  side  against  the  reservoir,  and  on  the  other  the 
smaller  branch  of .  the  pipe-:  it  is  by  these  nuts  that  the 
lamp  rests  upon  the  axes  R,  R,  of  the  paraboloid. 

The  following  is  the  manner  of  using  the  photc^horus. 

Supposing  the  different  pieces  of  the  machine  are  se- 
parate, the  first  point  is  to*  put  them  together. 

1 .  Introduce  the  stalk  of  the  hinge  H  into  the  hollow 
•f  the  candlestick. 

2.  Introduce 


» 
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2.  Introduce  the  circle  joined  to  the  Ktalk  into  the  ca- 
nity formed  by  the  twp  pieces  M,  N,  fixed  to  the  mirror, 
and  screw  them  together  with  the  screw. 

3.  Introduce  the  upper  end  of  the  pipe  with  the  wick 
into  the  lower  extremity  X  of  the  aperture  T  X  ;  and  in 
placing  the  lamp,  which  must  be  held  by  the  horizontal 
pipe,  put  the  two  axes  R,  K,  into  the  channels  L,-Z9  theu 
lower  the'  screws  L,  L,  till  the  extremities  of  the  axes 
il,  Ry  correspond  at  about  13  millimetres  below  the  top 
of  the  boxes. 

4*  Make  a  wick  of  cotton,  or  other  substance ;  fasten 
one  end  of  it  to  a  piece  of  wire,  by  which  means  it  may 
easily  be  introduced  into  the  pipe  that  is  to  receive  it. 

5«  Into  the  reservoirs  «,  i,  pour  nut  or  olive  oil  till  the 
Vertical  pipes  are  full  \  afterwards  fill  the  inner  boxes,  in- 
troduce them  gently,  and  both  together,  if  possible,  into 
the  reservoirs.  At  this  moment,  the  iron  spikes  having 
raised  the  tin  plates  which  cover  the  boles  at  the  bottom 
of  these  boxes,  a  small  quantity  of  oil  will  run  between 
the  box  and  the  reservoir  to  the  height  of  some  millime- 
tres. As  the  wick  bums  the  oil  descends  till  it  c^omes  to 
be  level  with  tho^e  plates.  A  few  bubbles  of  air  then  in- 
troduce themselves  through  the  aperture,  and  ascend 
through  the  oil  in  the  boxes,  to  occupy  the  vacant  space. 
The  addition  of  these  bubbles  augments  the  power  of  the 
rarefied  air  contained  there,  and  makes  fresh  oil  run 
through  these  apertures  till  an  equilibrium  is  established 
between  the  external  air  and  that  inclosed  above  the 
oil ;  this  operation  continues  till  all  the  oil  in  the  boxes  is 
consumed. 

6.  When  the  lamp  is  provided  with  cotton  and  oil 
there  is  nothing  more  to  be  done  than  to  light  the  wick ; 
for  this  purpose,  after  having  raised  the  lamp  veitically 
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till  the  pipe  with  the  wick  rises  through  the  apertur^ 
of  the  chimney  j  it  is  then  lighted^  and  let  down  in  the 
same  manner.  In  this  movement  the  a:tes  Rj  R,*  ruii 
fVdely  in  the  vertical  channels; 

7.  When  the  wick  is  lighted  it  is  necessary  to  examine* 
whether  thd  centre  or  principal  point  of  the  light  eoin-^ 
<Jide  with  the  focosy*  of  the  parabolb'M.  This  is  very  ea* 
dily  effected,  by  turning  the  screws  till  the  light  is  as 
lively  and  as  equal  as  possible.  I'he  position  of  th«r 
screws  when  once  found  cannot  vary,  at  least  not  per- 
ceptibly,  as  long  as  the  burning  portiori  of  the  wick  dbesr 
not  altef  Irt  length  oi*  thickness;  The  length  6ught  noi 
to  exceed  6  hiillinietfes,  that  it  may  not  be  cdn&umed  tod 
tapidly. 

8.  In  Order  to  snuff  or  extinguish  the  ihattih^  the*  samd 
Operation  is  necessary  as  for  lighting  it; 

9.  To  use  the  photophdrusj  the  proper  incIinatioi]( 
must  be  given  to  it  according  to  the  distance  at  whicU 
Ve  want  to  read  or  write*.  The  aicis  of  the  paraboloid 
may  form  ah  inclination  of  35  Or  40  d^rees  with  thd 
horizon. 

10.  Care  nrtist  be  taken  to  wipe  fhcf  inirr6r  ffeiquently 
with  a  linen  cloth,  and  to  clean  it  sometimes  with  dry 
whiting,  or  rather  with  rdtten  stone.  The  pipeis  for  tbS 
oil  must  likewise  be  cleansed  with  ley  of  ashes;  and  a 
wire  must  be  passed  between  the  pipe  for  the  wick 
and  the  double  pipe  fixed  upon  it  to  clear  out  the  snuff 
thtit  may  insinuate  itself,  and  occasion  the  oil  to  ruft 
ovef. 

1 1 .  When  the  lamp  is  to  be  removed  from  one  place 
to  another,  and  is  lighted,  in  order  to  prevent  the  flame' 
from  blackening  the  oflirror,  raise  the  flam^  into  th^ 
ghimn^^ 
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Of  the  Effects  and  the  Advantage^  of  th^  Photophorus. 

Those  who  recollect  the  defects  thjit  we  observed  in 
JLambert's  photophorus,  will  see  that  they  hj^ve  all  been 
^voided  in  the  construction  of  th^t  c^bove  describe4*  Th<^ 
following  are  its  effects. 

1.  Thp  intensity  of  xhp  light  Js  much  greater  than  in 
Lambert's  photophorus.  With  the  present  a  person  may 
read  a  book  at  the  distance  of  twenty  metres  (yards), 
while,  with  the  same  light,  the  s^tpe  qharaqter  cannot  be 
x^ad  ^t  a  greater  distance  than  half  a  metre. 

2.  The  reflected  light  is  of  the  same  co|our  as  the  di^r 
fcect  light,  if  the  mirrors  be  silvered  :  if  they  be  Qf  copper, 
tdie  reflected  light  js  rather  yellow,  which  however  13  i)ot 
disagreeable  to  the  eye.  The  former  do  not  tarnish  SQ 
soon,  but  if  they  bg  rnbbe(]|  the  silver  quickly  comes  off: 
^he  second  are  more  easily  oxydated,  tarnish  more  rea- 
dily, but  the  polish  may  be  reviewed  as  often  as  we  please 
with  rotten  stpnp, 

3.  The  light  is  equal  and  imilbrm  at  the  distance  of  ^ 
Qietre :  at  tb^  aperture  of  the  mirror,  indeed,  are  ob- 
^ffxveii  several  concentric  circlesf,  mqre  or  less  luminous, 

Und  in  the  middle  a  sfnall  )>rigbt  spot  \  but  these  circles 
foon  4i$appear,  and  at  the  distance  of  two  or  three  deci- 
metre^ there  remains  only  the  bright  spot;  and  tba 
Ijght  afforde^  by  it  is  of  the  most  ^vely  and  agreeabla 
]{;ind. 

4.  The  facility  of  varying  the  direction  at  pleasure  is 
^  important  advantage  which  renders  the  photophorus 
piore  extensively  useful. 

j;.  The  solidity  of  the  light  is  such  that  the  flame  never 
quits  the  vertical  position  ;  and  I  have  observed  that  the 
lindulatory  motion  of  the  light  ii^  iqost  other  lamps  is  ex- 
tremely injurious  tp  the  sight* 

g,  The 
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6.  The  paper  being  the  only  object  in  the  room  upon 
which  the  light  falls,  the  retina  is  sensible  only  to  the  iniT 
pression  produced  by  the  paper ;  hence  it  results,  that 
the  effect  of  the  light  is  in  tact  augmented,  and  that  the 
ibyes  are  legs  fatigued.  It  is  \)y  a  similar  effect  that  a 
light,  which  cannot  be  perceived  in  the  day-time  at  the 
distance  of  a  few  Qietres,  may  be  seen  at  night  at  the 
cNstance  of  a  myriametre,  and  that  any  ohg^ct  may  be 
seen  better  by  looking  at  it  through  ^  ]ong  blapk  tube^ 
though  withoqt  glass,  th0n  by  the  naked  eye, 

7.  The  expense  of  oil  for  this  laipp  is  less  than  for 
others,  for  many  reasons:  the  resevvpirs  contain  about 
130  grammes  (4  ounces)  of  pil,  which  last  twenty-four 
bonrs.without  the  necessity  of  a  fresh  supplyi  or  even  of 
touching  the  lam^* 

* 

to 
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Photophoruss 

We  might  be  tempted  to  simplify  the  mechanism  oP 
the  photophorus  by  making  the  lamp  immoveable  on  ks^ 
pedestal,  and  making  the  paraboloid  turn  round  its  para* 
meter.  There  would  indeed  b^  one  movement  less,  an^ 
consequently  more  simplicity,  but  the  gain  would  only  be 
illusory,  and  we  should  lose  an  inestimable  advantage, 
which  is  obtained  by  the  movement  of  the  axes  in  the 
channels^  that  of  being  able  to  light,  extinguish,  andj. 
snuff  the  wick  on  the  outside  of  the  mirror* 

« 

Of  Cases  in  which  ih^  circular  Wick  viay  be  adapted  iQ  thf 

Photophon{s, 

It  would  not  be  difficult  to  adapt  to  this  lamp  a  circu- 
lar wick,  surrounded  with  a  glas5  tube,  as  in  Argand'^- 
lamps.  The  following  arc  tll^  inconveniences  with  which 
it  would  be  attended  ;  alt  the  poiqt&  of  the  flame  not  be* 


I 
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•  « 

ing  at  the  focus,  the  rays  would  not  be  kept  parallel  -^ 
there  would  be  a  greater  consuiuption  of  oil,  less  facility. 
in  snuffing,  lighting,  extinguishing,  <kc. ;  but  these  dis« 
advantages  would  diminish  in  proponion  to  the  ni(:gni* 
tude  of  the  mirror :  thus  when  the  photophorus  is  in-> 
tended  to  light  a  great  space,  as  a  corridor,  a  gallery, 
&c.  it  would  be  proper  to  adapt  to  it  the  circular  wick, 
&c.  The  proportions  of  the  mirror  ought  in  this  cise  to 
be  different ;  its  parameter  should  then  be  about  lOQ  miU 
limetres,  its  diameter  200,  and  the  pipe  for  the  wicl^ 
should  be  12  millimetres  in  diameter. 

Froptriy  of  double  BescrvoirSy  to  prevent  the  Loss  of  Oil 

by  the  Wick. 

w 

By  the  disposition  of  the  reservoii-s,  with  regard  to  the 
wick,  the  latter  is  placed  exactly  in  the  centre  of  all  the 
oscillations  which  the  oil  experiences  by  the  vibration  of 
the  lamp  in  every  direction,  so  that  the  level  of  the  oil 
does  not  change  in  the  pipe  for  the  wick,  though  it  varies 
in  the  reservoirs.  This  property,  which  belongs  exclu* 
sively  to  the  lamp  with  double  reservoirs,  is  extremely 
, useful  to  prevent  the  loss  of  oil  by  tiie  wick.  This  ac^ 
vantage  would  not  exist  if  the  reservoir  were  in  one  piece, 
and  surrounded  the  niirror  in  a  circular  form ;  the  oil 
would  then  run  over  at  th^  wick  upon  the  smallest  agita- 
tion of  the  photophorus,  which  would  likewihc  be  more 
inconvenient  on  account  of  its  augmentation  m  ^ize  at 
the  pole. 

Method  of  using  the  Photophorus  like  a  common  Lamp. 

The  photophorus  may  be  employed  in  lighting  any 
apartment  like  a  common  lamp ;  for  this  purpose  it  is 
sufficient  to  raise  the  wick>  above  the  chimney,  as.  if  to 
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iSigfft  \if  and  to  k0ep  it  in  that  prisition  hy  itidai^s  of  « 
3inali  catch.  Iti  this  manner  it  may  also'  be  i^d^  tcrf 
wat'oiing  a  c6flfee-pot,  standing  on  t\ro  bani  of  if6tt-irire, 
supported  by  the  reservoirs. 

From  the  experiments  mad^  before  the  Cotitel*^ut6fy 
6f  Arts  and  the  Coancil  of  Mines,  it  appears  that  thd 
photophorus,  in  its  pre^^nt  state  of  simplicity  and  perffec^ 
tion,  is  susceptible  of  numerous  applications.  It  is  useful 
to  the  man  of  letters,  the  at tist,  and  all  thoS^  who  read; 
Vrite,  draw,  or  are  employed  in  any  other  octupatioti 
by  night.  It  is  of  particuFat  advantage  to  th6se  t^d 
are  fond  of  reading  in  bed.  Its  utility  will  be  found 
very  great  for  embossing,  by  its  throwing  a  stream  of 

* 

light  upon  the  work  in  any  given  direction.  It  may  be 
employed  with  economy  in  lighting  corridors,  ?flid  parti* 
CulaHy  the  galleries  of  mines,  at  the  bottom  of  which 
tonimdn  lights  expire  when  they  have  eMSUi^ii^  all  tte 
Rurrounding  oxygen  gas ;  for  the  photoph^i^s  may  b* 
6xed  in  places  where  the  air  can  be  r^mewed,-  aiid  dU 
rected  to  any  side  at  pleasure,  Its  ap^Ubftfioifi  wiH  b^ 
found  serviceable  in  aQ  ihanufkctorie^  wher^  a  ntilnbeif  of 
"Workmen  are  empldyed  in  a  roW, 

The  above  descri|)tiotl  was^  Qoces^^y  io  e^itpiiAfi  thb 
followir^  letter  of  the  jnverttor,  M.  Bferard;  to  t)Ke  edkOf, 

I  have  given  the  descriptiofi  of  a  phcHophOros^  afford- 
ing  an  equal  and  steady  light,  fey  Which  a  book  may  bfe 
read  at  the  distance  of  20  ntt?tres  witha  Wicfl^  oon^iftin^ 
only  125  grammes  (4  ounces)  of  oij  in  twerity^four 
hours. 

As  that  instrument  can  light  only  one  person,  or  ise- 
veral  placed  in  a  right  line,  I  have  since  endi^avoured 
jbo  discover  the  most  fconve^iei^  form  for  lighting- equally, 
an()  SL%  the  same  time,  several  workmen,  placed  in  a  cir- 
cular 
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^ular  manner.    Tbe  foJIowiog  has  ajppeared  the  most 
simple  i^oid  ^ectu4* 

Fig.  8  represents  the  vertical  section  through  the  ceD" 
fare  of  the  photophorus.  M  N,  M  N,  are  two  portions  of 
^e.p«M:a\>olay  which  hav.e  a  parai;neter  of  so  millimetresj 
a  conunOQ  fppus  at  F,  and  ^xes  F  P,  F  P,  200  milliaw^. 
tres  in  length,  forming  between  them  an  angle  of  IIQ 
degrees. 

QRf  QKy  ^e  two  other  portions  of  the  parabola^ 
having  the  same  focus  and  the  same  axes,  but  whose  pa* 
rameter  is  Ckoly  20  millunetres. 

This  being  the  case,  if  we  consider  that  the  four  para* 
bolas  turn  round  the  line  F  D  like  an  axis,  the  two  para- 
bolas M  N,  M  N,  will,  as  they  revolve,  describe  a 
figure  like  a  flat  bowl,  and  the  two  others  QR,  Q,R, 
will  form  another  surface  nearly  of  the  figure  of  a  cone. 

Let  us  npw  suppose  these  two  surfaces  of  tin,  brass,  or 
rather  of  silvered  copper,  are  each  fixed  in  their  respec- 
tive positions  by  three  small  supporters,  and  that  througl^ 
the  two  apertures  M  M  and  QQ  made  in  the  centre,  a 
candle  or  wick  has  been  introduced,  it  is  obvious  that 
when -the  machine  is  placed  vertically  over  the  centre  of 
a  round  table,  all  the  rays  reflected  by  the  two  mirrors 
-will  form  on  the  table  a  ring  or  circular  crown  of  light, 
around  which  the  people  at  work  will  enjoy  an  equal 
portion  of  reflected  light. 

This  photophorus,  which  may  be  called  circular,  since 
it  unites  all  the  rays  into  a  circular  form,  whil^  tbe  rest 
of  the  apartment  is  half  obscure,  may  be  adapted  to 
every  round  table  of  any  magnitude,  by  being  raised 
aiore  or  less  above  the  table. 

Ellipses  may  be  taken  instead  of  par^ibolas  as  the  curv^ 
for  forming  the  two  mirrors ;  the  luminous  ring  would 
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be  smaller,  and  tlie  light  would  consequently  be  more  in- 
tense ;  but,  on  the  other  hand,  the  same  photophortis  could 
not  be  advantageously  adapted  to  tables  of  various  di* 
mensions.  This  inconvenience  caused  me  to  prefer  the 
parabola  to  the  ellipsis  ;  I  only  made  the  lower  parabolas 
Q  R,  Q  K,  of  a  smaller  parameter,  to  diminish  the  ma^« 
nitude  of  the  illuminated  zone. 


Notice  on  a  Method  of  giving  to  Hemp  and  Flax  the 
Appearance  of  Cotton,    By  M.  Berthollet. 

troai  the  Journal  de  l'Ecole  Polytechnique. 

vV  HEN  I  turned  mv  attention  to  the  application  of 
oxygenated  muriatic  acid  to  the  art  of  bleaching,  I  made 
experiments  witli  it  upon  flax  and  hemp,  and  in  the  first 
volume  of  the  Elements  of  Dying,  page  258,  1  spoke  of 
it  in  the  following  terms:  *'  I  endeavoured  to  bleach, 
con^pletely,  hemp  and  flax,  in  a  state  ready  for  spinning, 
by  the  method  that  I  employ,  for  tliread  ;  but  though  iti 
filament?  lose  little  of  their  solidity,  yet  they  acquire  so 
great  a  disp(^sition  to  separate  and  divide,  that  they  are 
mueii  more  difficult  to  spin,  and  make  a  much  weaker 
thread." 

Since  tliat  time,  different  artists  have  endeavoured, 
\^  ith  more  or  less  success,  to  extract  from  hemp  and  flax 
a  material  resembling  cotton.  An  Helvetian,  M.  Clays, 
has  even  for  some  time  possessed  an  establishment  in 
ubi<'.h  he  prepares  tliis  material. 

I  am  ignorant  of  the  processes  which  have  hitherto 
been  (wnplojcd,  but,  by  means  of  the  oxygenated  mu- 
riatic  ticid,    I  have  succeeded  in   obtaining  a  material 
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liiofe  beautiful  than  any  of  those  with  which  I'  ani  afc- 
quainted.  ':  . 

The  very  simple  process  which!  am  going  to  describer 
was  executed  in  the  hiboratory  of  the  Polytechnic  School 
by  M.  Gai  Luss^c,  then  a  pupil  of  that  school. 

The  hemp  or  flax  is  cut  into  fragments  of  about  si^^ 
centimetres  in  length,  and  covered  with  water,  in  which 
it  is  left  three  or  four  days.  It  is  then  subjected  to  ebul- 
lition in  clear  water,  washed  with  care,  passed  through 
ley,  and  Hkewisfe  through  oxygenated  muriatic  acid: 
Four  immersions  in  oxygenated  muriatic  acid,  and*four 
leys,  are  commonly  sufficient ;  after  which  it  is  passed 
through  a  water-bath,  in  which  are  mixed  a  two-hun- 
dredth  part  of  sulphuric  acid.  When  taken  out  of  this 
warm  bath,  in  which  it  is  left  about  half  an  hour,  it  'M 
washed  with  great  care,  and  immersed  in  water  charged 
with  soap :  it  is  then  spread  out,  without  being  wrung,  on 
hurdles,  where  it  is  left  to  dry,  but  not  entirely.  All 
these  operations,  from  the  first  immersion  to  desiccation^ 
require  only  five  or  six  hours  for  a  small  quantity. 

The  hemp  and  flax  thus  prepared  was  given^  to  M. 
TVIolcir,  who  engaged  to  perform  the  mechanical  opera- 
tions. By  him  it  was  first  combed  and  thclS'iiarded.  He 
experienced  some  difl[iculty  on  account  of  the  knots  that 
were  formed  ;  but  that  able  mechanician  soon  surmounted 
this  obstacle.  .        .  *  .: 

On  the  6  PraiVial,  years  (1800),  I  presented  to  the 
class  of  physical  and  mathematical  sciences  of  the  fnstf- 
tute,  a  specimen  of  the  prepared  material,  equal  to  cot- 
ton in  whiteness,  and  other  apparent  quahties ;  but  M, 
Molar  found  fault  that  it  was  too  short.  :*    • 

M.  BatVens  has  likewise  wrought  the  cottoriny  iiiate- 
rial  prepared  *  in  the  laboratory  of  the  school,  by  meatld 

of 


990  Methcd  (fgiwig  Smf^,  Xc*  tit  Jppetrmee  ofCoUm^ 

cf  tbe  capital  machines  at  1^  mannfiictiure  df  CbaiUatp 
He  experienced  no  difBcolty  in  tbe  execution  \  l^ut  be 
likewise  found  the  filaments  too  shprt^  though  it  mfide 
thread  of  extreme  fioeoeast  aod  sofficiently  strong. 

It  is  therefore  the  inconvenience  (^  beiqg  reduced  inta 
too  short  filaments,  that  ought  to  be  corrected  in  the  &rst 
preparation ;  aod  I  think  a  certain .  methpd  of  (jloj.9g  it 
is  not  to  finish  the  bleaching,  but  to  stop  at  the  (third 
pperation.  If  four  be  required. to  finish  the  bleaching, 
the  fourth  must  be  performed  on  the  jthread^  Cff  on  the 
stuff. 

In  the  opecfttion  of  bleaching,  the  leys  Qrast  not  be 
ipplied  too  strong,  but  they  should  be  employed  boiling 
jjiot  We  are  assured,  that  every  method  of  diminishing 
the  smell  of  oxygenated  muriatic  acid  weakens  its  action  \ 
fo  that  it  must  be  eoiployed  pure,  and  no  .attei;Dpt  must 
be  made  to  prevent  the  smell  but  by  the  construction  of 
the  apparatus,  and  the  mode  of  application ;  it  must 
even  be  used  in  a  state  of  concentration,  if  we  would  not 
be  obliged  greatly  to  multiply  the  operations.  < 

The  process  is  completed  by  immersion  in  water 
charged  with  soap,  without  wringing,  that  tbe  filaments 
may  not  contract  too  much  adhesion  by  desiccation,  but 
jnay  be  easily  separated  by  the  operation  pf  carding. 
;But,  probably  by  preventing  too  great  desiccation,  tbts 
inconvenience,  experienced  in  tbe  first  trisds,  would 
.Dot .  take  place,  and  this  immersion  might  be  dispensed 
with. 

It  is  remarkable,  that  whetlier  the  finest  flax  or  the 
coarsest  hemp-tow  be  employed,  filaments  equally  finp 
and  white  are  obtained. 

This  noticj;  wilji  be  .a  sufficient  ^uide  for  ^Ijeacbiog, 
.to  ^tists  already  accustomed  to  chemic^  nfat^ipulatio^s. 

But 
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BuiS  I  isM  Uif  m>t)itng  resisting  the  mecbamcsd  openu 
tioit^  6f  cfst^g^and  s^nniiiigy  as  ibe^  i^ere  Hot  eztcutdl 

IM  atn  not  itiistakeik,  ^k  apt>licatidn  of  «  procel9» 
%hi<eh  is^  already  old,  niajr  afford  greal:  advantu^^  siiico 
the  spinningi  which  before^  required  a  whetil,  may  be 
perfortded  with  much  less  expense,  by  meant  of  ma* 
chines,  while  a  gross  product  of  ont  agricultrare,  eveb 
the  refuse  of  rope- walks,  may  be  converted  into  a  lub* 
atafide  pffecious  for  the  arts.  This  is  the  inotivfi  which 
has  induced  me  to  insert  this  notice  in  the  jourhal  of  tfn 
institution  peculiarly  dtvoted  to  public  4ittlity,  thbugh  It 
contains  nothing  new  in  a  i^cientific  point  of  view. 


TTcnMctionrof  Societies  for  promoting  Usefvi  Knawkdgei' 

Society  of  National  JSconomy  of  Harlem, 

jfjLT  a  general  meeting  of  this  Society,  the  following 
pri;?e  questions  were  prbpo^d, 

What  kind  of  nettle  can  be  employed  in  making 
th^^d  ?  The  memoir  must  mention  the  country  whicix 
produces  it,  the  time  of  gathering,  and  describe  the 
method  of  preparatiod.  It  must  likewise  be  accompanied 
with  twenty-five  pounds  of  thread  made  of  that  plant. 
The  prize  will  be  26  ducats,  and  it  will  be  augmented  if 
jO  lbs,  instead  of  25  be  presented  to  the  Society. 

The  subject  for  the  second  prize  is,  Can  the  acorn  be 
employed  in  domestic  economy,  for  making  oil,  as  a 
substitute  for  coffee,  &c.  and  what  is  the  be^t  method  of 
preparing  it  ?   The  prize  is  six  ducats. 

The  third  question  is.  What  is  the  present  state  of 
public  and  private  economy  in  Holland  ? 

Th« 
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The  fourth  Telates  to  the  best  method  of  preventing 
curing  tlie  rot  in  sheep.  The  prize  is  25  ducats;  and  5€> 
for  the  person  ^vho  shall  point  out  the  cau»e  of  this  dls* 
ease,  and  the  method  of  preventing  it.  •  All  the  above 
jnemoirs  must  be  transmitted  to  the  secretary  of  the  So- 
.ciety  before  30  September,  1804. 

iMillct  being  little  cultivated  in  Holland,  as  no  good 
method,  is  yet  known,  for  separating  it  from  th^  chaff,  tlie 
Society  offers  a  prize  of  23  ducats  to  the  inventor  of  a 
.niachine  proper  for  that  operation,  and  by  means  of 
."wrhich  the  millet  can  be  as  well  separated  as  that  imported 
from  otlier  countries.  The  competition  will  remain  open 
till  30  September,  1805. 

Sociefj/  of  Roum. 

The  account  of  the  public  meeting  of  the  Society  erf 
Sciences,  Literature,  and  Arts,  held  at  Rouen  on  2ath 
June,  among  other  interesting  subjects,  contains  the 
following. 

1.  Comparative  experiments  on  the.  consumption  of 
fvood  in  tlie  furnaces  of  dyers  and  others  with  that  of 
furnaces  on  the  new  construction,  in  which  the  economy 
'of  fuel  has  been  successfully  attempted.  M.  Haener,  of 
Nancy,  appears  to  have  completely  fulfilled  this  aim  in 
the  construction  of  furnaces  in  his  porcelain  manufactory. 

5}.  A  memoir  on  the  disadvantages  of  spreading  lime 
as  manure  on  clover,  and  the  injury  sustained  by  young 
horses  that  are  fed  with  such  clover. 

3.  Another  memoir,  on  lime  considered  as  forming  a  I 
cemeqt  impepetrablp  to  water  or  any  liquid.  i 

4.  A  memoir  on  the  n^etliods  of  driving  piles  with 
much  less  exertion  than  bv  those  hitherto  in  use, 

5.  Observations  on  bees'and  silk-worms,  and  the  ad- 
vantages  attendi^ig  their  culture. 

'  Economical 
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Economical  Society  of  St.  Petersburg, 

The  /oliowing  are  the  prize-questions  proposed  by 
the  Economical  Society  of  St.  Petersburgh  for  tHe*year 
1803. 

1 .  By  what  means  can  a  spirit  of  activity  and  industry 
be  «;xcited  among  the  people,  particularly  the  wives  and 
children  of  the  peasantry,  in  order  to  encourage^  the  ha- 
bitude of  the  labours  necessary  for  their  wants  ?  The  prize 
is  a  gold  medal  of  50  ducats,  founded  by  the  minister  and 
privy  counsellor  Dmitri  Prokosiewitsch  Trochtschinskoi. 

2.  How  can  the  poor  in  the  hospitals  of  Russia  be  use- 
fully employed,  so  that,  if  they  be  fed  according  to  the 
principles  of  Voght  and  Rumford,  they  may  be  enabled 
to  earn  something  in  addition  by  labours  useful  to  the 
state  or  to  the  soldiery  ?  The  prize  is  a  gold  med^l  of  30 
duc^ts^  given  by  Count  Dmitri  Iwanowitsch  Chevostoff.    . 

.  3.  To  propose  a  good  method,  suited  to  the  capacity  of 
the  Russian  peasant,  for  the  preservation  of  his  health, 
and  to  enable  him  to  apply  remedies  himself  in  most  in- 
dispositions ;  or  an  elementary  work  on  health,  for  the 
common  people  of  Russia,  pointing  out  the  best  preser- 
ratives,  extracted  from  indigenous  plants,  their  prepara- 
tion, and  the  manner  of  employing  them.  The  prize  is 
a  gold  medal  of  50  ducats,  given  by  the  Senator  Mich. 
Nikitisch  Murawieff.  - 

4,  What  means  can  be  employed  to  induce  the  Russian 
peasant  to  learn  a  handicraft  business,  in.  which  lie  and 
his  family  might  be  usefully  engaged  during  the  winter  ? 
The  prize  consists  of  a  medal,  presented  for  this  pur- 
pose by  the  Catholic  Metropolitan  Stanislaus  Sestrenzo- 
witsch> 
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Exftosion  of  a  Steam-Engine, 
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N  Thursday,  the  I5th  instant;  a  steam-engine,  ereftted 
by  Messrs.  Vivian  and  Trevithick,  near  Woolwich,  sud- 
denly blew  up,  and  laid  the  whole  of  the  buildings  in 
ruins.     Three  men  were  killed  on  the  spot,  one  of  whom         ] 
was  thrown  HO  feet ;  of  two  others  who  were  wounded  ^ 
one  is  since  dead,  and  another,  who  was  returning  to  bis 
work,  lost  his  hearing  for  several  hours.     A  piece  of  the 
boiler,  4pwt.  was  thrown  350  feet,  and  some  of  the  bricks 
600  feet  from  the  furnace.     The  cause  of  this  accident 
jas  not  been  ascertained,  but  it  was  probably  owing  to 
the  over-loading  of  the  safety-valve.  .  It  was  a  double 
engine,    of  about  eight  or  ten-hofse  power,   four-feet 
troke,  and  ten-inch  cylinder.     The  boiler  was  of  cast- 
rron,  iSve  feet  six  inches  diameter,  its  average  thickness 
about  one  inch  and  a  quarter. 

Method  of  preseivwg  Metals  from  Rust. 

M.  Cont6  has  discovered  a  method  of  preventing  the 
pxydation  of  iron  and  steel,  or,  in  the  language  of  com- 
mon life,  to  prevent  those  materials  from  rusting.  This 
method  consists  in  mixing  with  oil-varnish  at  least  one- 
half,  or  at  most  four-fifths,  of  highly  rectified  spirit  of 
turpentine,  according  to  the  greater  or  less  degree  of 
durability  that  is  intended  to  be  produced  by  it.  This 
varnish  is  lightly  and  equally  applied,  with  a  sponge,  to 
any  article,  after  which  it  is  pat  in  some  place  out  of  the 
dubtJ  It  is  asserted,  that  articles  varnished  in  this  maii« 
aer  preserve  their  metallic  lustre,  and  never  contract  the 
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smallest  spot  of  nist.  This' varnish  may  likevi^isebe  df^ 
plied  to  copper,  the  polish  of  wliich  it  preserves  and 
heightens  in  colour.  It  must  prove  of  particular  advan- 
t;^ge  to  preserve  philosophical  instrument^  from  any  alte> 
ration  in  experiments  in  T^hich  they  are  exposed  to  wa- 
ter^j  and  consequently  rendered  liable  to  rust. 

Sohr  Spectnmi, 
Trom  some  experiments  made  by  M.  Ritter,  of  Jena,  <m 
the  visible  rays  of  the  Solar  Spectrum,  he  concludes,  that 
there  exist,  ifithout  the  spectrum,  and  at  its  two  extremi- 
ties, invisible  rays,  which  possess  the  property  of  assist- 
ing oxygenation  and  dis©xygenation.  He  hari  aiso  ob- 
served a  singular  coihcid^nce  between  these  effects  and 
those  of  Galvanism  ;  for  the  eye,  when  placed  in  contact 
with  the  negative  conductor  of  the  pile,  sees  every  ob- 
ject red^  but  if  placed  against  the  positive  conductor,  it 
sees  them  blue ;  whence  there  appears  to  Result  an  atiaiogy 
between  the  action  ^f  the  negiative  electricity  and  that  of 
red  light,  and  of  the  positive  and  the  violet  light. 

Aerostation. 

TMr.  Robertson,  about  the  middle  of  July,  ascended  in 
a  balloon  from  Hamburgh,  accompanied  by  Mr.  Lhoest. 
They  ascended  to  the  height  of  2,600  toisesy  when  the 
cold  became  so  intense  as  to  compel  them  't;p  descend, 
which  they  did  near  Winsen  on  the  Lake  ;  but  the  iaha-. 
bitants,  taking  them  for  spectres,  fled  with  the  utmost 
consternation,  carrying  with  them  their  cattle,  &c. ;  and 
the  aeronauts,  fearful  of  being  fired  at,  were  obliged  to 
reascend,  and  continued  their  voyage  to  Winchtenbcck, 
near  Zell,.  having  traversed  over  a  space  of  t%-enty-fiye 
French  leagues  in  five  hours. 

Mr.  Robertson's  aerial  excursion  was  undertaken  for 
scientific  purposes,  and  he  has  lately  published  the  fol- 
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lowing  account  (being  the  second)  of  his  journey  and 
pcriments. 

**  When  the  balloon  rose,  says  he,  the  barometer  jvzs 
tt  twenty-eight  inches.     At  eleven  o'clock  the  machine, 
which  had  not  been  entirely  filled,  became  so  dilated  that 
the  inflammable  air  issued  with  i,  loud  noise  from  the 
lower  tube.     As  this  aperture  was  not  sufficient,  I  was 
obhged  to  open  the  upper  valve.     It  remained    open 
nearly  a  quarter  of  an  hour,  during  which  the  ballooit 
ascended  in  a  perpendicular  direction :  at  intervals  we 
.  threw  out  some  ballast.     The  atmosphere  below  us   was 
serene,  but  above  us  it  was  somewhat  cloudy* 

^^  Although  we  approached  the  sun,  the  heat  decreased 
.  as  we  ascended,  and  we  could  look  at  that  luminary 
-without  being  dazzled.     When  the  barometer  was  at  14 
inches,  it  appeared  to  become  station«try.     The  theroio- 
meter  was  at  a\  degrees  below  Zero ;  the  cold  was  not 
excessive,  but  the  singing  in  my  ears  ceased,  and  all  our 
faculties  seemed  to  be  palsied  by  a  general  indisposition. 
Having  taken  some  wine  to  recruit  our  strength,  we  threw 
out  some  ballast,  the  mercury  in  the  barometer  fell  to  1 2j 
inches.     At  that  height  the  cold  out  of  the  car  w^as  insup- 
portable, although  the  thermometer  was  only  one  degree 
below  the  freezing  point.     We  were  obliged  to  respire 
faster,  and  our  pulse  beat  with  extreme  rapidity.     We 
'  could  scarcely  resist  the  strong  inclination  to  sleep  with 
'  which  we  were  seized.     The  blood  rushed  to  our  heads^ 
and  Mr.  Lhoest  remarked  that  it  had  entered  my  eyes; 
my  head  was  so  swelled  I  could  not  put  on  my  hat." 

In  this  region,  where  the  balloon  was  invisible  from 
the  earth,   Mr.  Robertson  made  the  following  experi- 
ments. ' 
-  ■  '  .       * 

1,  Having  let  a  drop  of  ether  fall  on  a  piece  of  glass, 
it  evaporated  in  four  seconds* 

e.  He 
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2.  He  electrified  by  friction  glass  and  coaling  wax. 
These  substances  gave  no  signs  of  electricity  which  could 
be  communicated  to  other  bodies.  The  voltaic  pile, 
which,  when  the  balloon  Was  set  free  from  the  earth, 
acted  with  its  full  force,  gave  only  a  tenth  part  of  its 
•lectricity. 

3.  The  dipping  needle  seemed  to  have  lost  its  magne- 
tic virtue,  arid  could  not  be  brought  to  that  direction* 
which  it  had  at  the  surface  of  the  earth. 

4.  He  struck  with  a  hammer  oxygenated  muriate  of 
potash.  The  explosion  occasioned  a  sharp  noise,  which, 
though  not  very  strong,  was  insufferable  to  the  ear.  It 
is  also  to  be  obs.erved,  tliat  though  the  aeronauts  spoke 
very  loud,  they  could  with  great  difficulty  hear  each 
other. 

5.  At  that  height  Mr.  Robertson  was  not  able  to  ex- 
tract any  electricity  from  the  atmosplveric  electrometer 
and  condensor>. 

6.  In  consequence  of  a  suggestion  from  Professor 
Hermbstadt,  of  Berlin,  Mr.  Robertson  carried  with  him 
two  birds ;  the  rarefaction  of  the  air  killed  one  of  them  -, 
the  other  was  not  able  to  fly  j  it  lay  extended  on  its  back, 
but  fluttered  with  its  wings. 

7-  -  Water  began  to  boil  by  means  of  a  moderate  de- 
gree of  heat  maintained  with  quicklime* 

8.  According  to  observations  made,  it  appears  that 
the  clouds  never  rise  above  2000  toises  ;  and  it  was  only 
in  ascen(^ing  and  descending  through  clouds  that  Mr.  Ro- 
bertson was  able  to  obtain  positive  electricity. 

Artificial  Feast. 

The  following  is  the  method  employed  in  Germany 
and  Sweden  for  making  artificial  yeast.  To  one  hundred 
pounds  of  the  best  malt,  consisting  of  one  part  of  malted 

wheat 
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wheat  aEUd  twb  parts  of  nudted  barley,  dried  in  the  ep»en 
air,  ^and  well  ground  and  bruised,   add  ten  pounds  of 
^oedhoips,  and  brew  the  mixture  with  S50  pounds   of 
Irater,  to  form  wort. .   After  a  short  boiling  separate  tfae 
grains  and  hops  from  the  wcn-t ;  which  last,  by  continued 
boiling,  may  be  reduced  to  175  lbs.     Cool  it  down  as 
soon  as  possible  to  10  degrees  of  Fahrenheit,  and  then 
mix  it  with  32  lbs.  of  yeast ;  the  first  time  may  be  of 
common  brewers  yeast,  but  in  every  subsequent  opera^ 
tion  of  the  artificial.     The  wort  will  soon  ferment,  and  in 
a  few  hours  it  will  be  covered  with  a  thick  yeasty  froth  i 
the  whole  mass  must  then  be  strongly  agitated,  and  at 
the  same  time  well  .mixed  with  from  50  to  75.1bs;  of  fine 
ground  m«al,  of  wheat  or  barley,  maked  or  unmalted. 
In  a  cool  place  this  yeast  will  keep  ten  or  fifteen  days  in 
summer,  and  four  or  five  .weeks  in  winter.     It  is  said  to 
be  as  good  as  the  best  .common  yes^st  for  the  use  of 
brewers,  distillers,  bakers,  aiid  pastry-cooks  *. 

EUctridty. 

Vassal!  Eandt  has  shewn,  by  repeated  vexperimente, 
that  liietals  and  their  oxides  thrown  on  his  electrometer, 
bring  thither  a  contrary  kind  of  electricity ;  the  metAl, 
positive,  electricity ;  aad  the  oiide,  negative :  and  far» 
ther,  that  the  electric  fluid  does  not  affect  the  fluid  of  the 
voltaic  pile ;  thfe  action  of  which  is  not  altered  by  the 
union, of  positive  electricity,  to  the  negative  piFe,  nor 
by  another  combination  of  electric  aYid  Galvanic  con- 
ductors. 

m 

s 
% 

•  The  speciBcatioD  of  a  patent,  granted  to  a  Mr.  Storck,  Tor  the 
fame  object^  was  publhhed  in  the  kst  number  of  this  work. 

-    .  ■  '   .       .     - 

Phosphdte 


Intelligence  relating^  to  ArfHy  Manufactures^  Xc.    399 

Phosphate  of  Soda. 

A  German  a,pothecarv,  named  Funcke,  has  discovered 
a  new  method  of  preparing  phosphate  of  soda,  which  he 
asserts  to  be  more  economical,  expeditions,  and  easy, 
than  any  of  the  processes  hitherto  used  by  ipanirfacturers 
and  chemists  *.  His  method  consists  in  saturating  the  ex- 
cess of  lime  contained  in  calcined  bones  with  dilute  sul- 
phuric acid,  and  then  dissolving  the  remaining  posphate 
of  lime  in  nitric  acid.  To  this  solution  he  adds  a  like 
quantity  of  sulphate  of  soda,  and  then  recovers  the  nitric 
acid  by  distillation.  The  phosphate  of  soda  is  then  se- 
parated  from  the  sulphate  of  lime  by  the  effusion  of  water 
and  crystallization  in  the  usual  manner.  A  sulphate  of 
soda  is  produced  by  mixing  into  paste,  with  a  sufficient 
quantity  of  water,  eight  parts  of  burnt  gypsum  or  sul- 
phate of  lime,  five  of  clay,  and  five  of  eommdn  salt. 
This  mixture  is  burned  in  a  kiln  or  oven,  and  then 
ground  to  powder  ;  the  powder  is  put  into  water,  which, 
after  being  strained  and  evaporated,  is  suffered  to  crys- 
tallize. 

Potash. 

From  the  experiments  of  M.  Vauquelin,  it  results 
that  the  ashes  of  buck-wheat  are  very  rich  in  potash,' 
and  may  be  employed  with  advantage  in  the  glass- 
Iji^uses.  The  ashes  of  other  vegetables  contain  only  18 
to  20  per  cent,  of  tliat  alkali ;  those  of  buck-wheat  con- 
tain.^3^  or  nearly  one-^tbird. 

*  We  apprehend  this  gentleman  is  mistaken,  and  that  the  method^ 
practised  in  England  is  more  simple  and  advantageous  than  the  process, 

« 

he  describes. 
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List  of  Patents  for  Iimentiom,  iCc. 
(Continued  from  Page  320.) 

JUaver.  Oliver,  of  Bury  St.  Edmunds,  Suffolk,  Up- 
holder and  Cabinet-maker ;  for  dining,  card,  Pembroke, 
and  other  tables,  upon  an  improved  construction. 
Dated  August  3,  1803. 

James  Hall,  of  Mellor,  in  the  parish  of  Glossop, 
Derbyshire,  Weaver ;  for  an  improvement  to  the  loom, 
whereby  a  new  and  cheap  method  of  perpetually  taking 
away  the  articles  woven  therein  as  they  are  woven  is  ef- 
fected.    Dated  August  3,  1803. 

Francis  Godbold,    of  Craven  -  street,  Wei^inster^  y 

Dice-maker ;  for  new-invented  dice. 
Dated  August  3,  1803. 

Bryan  Donkin,  of  Dartford,  Kent,  Mill-wright ;  for 
a  mode  of  producing  a  rotatory  motion  applicable  to 
useful  purposes.     Dated  August  3, 1803. 

John   Edwards,    of  Vine-street, ,  Lambeth,    Surrey, 
Engineer ;  for  improvements  in  distilling,  rectifying,  and 
dying,  whereby  the  same  will  be  considerably  accelerated, 
and  the  consumption  of  fuel  will  be  materially  reduced. 
Dated  August  3,  1803. 

Michael  Logan,  of  Paradise-street,  in  the  parish  of 
St.  Mary,  Rotherhithe,  Surrey,  Engineer ;  for  a  conser- 
vative lock,  for  the  use  of  inland  or  canal  navigation. 
Dated  August  5,  1803. 

Cathcart  Dempster,  of  St.  Andrew's,  North  Bri-» 
tain,  Gentleman;  for  improvements  in  the  manufacture 
of  canvas  or  strong  cloths,  of  vegetable  materials,  for 
sails,  tents,  packages,  and  other  useful  purposes. 
Dated  August  30,  1803. 
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Specification  of  the  Patent  gmnted  to  Lawrence  Hol- 
LisTER)  of  Norfolk'Street^  in  the  Parish  of  St,  Mary-le- 
boney  in  the  County  of  Middlesex ^  Artist ;  for  certain 
Machinery  for  imprcroing  Roads. 

Dated  May  5>  1802* 
With  a  Plate* 

X  O  all  to  whom  these  presents  .shall  come^  buc. 
Now  Know  ye,  that  I  the  said  Lawrence  HoUister,  iu 
compliance  with  the  proviso  in  the  said  letters  patent 
granted  utito  me  Tor  certain  machinery,  foi"  the  purpose 
of  cleansing  and  repairing  roads,  do  hereby  declare  the 
meaning  and  intention  of  my  invention  in  manner  and 
form  following  ;  that  is  to  say :  My  said  invention  con- 
sists of  two  or  more  wheets,  double  tyred,  on  an  iron 
axletree  or  axletrees,  on  wluch  I  place  springs,  support- 
ing a  large  board,  which  I  call  a  bed  or  bottom,  to.  which 
VoIm  IIL — ^SficOND  Sakiss.  F  f  f  I  fasten 
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I  fasten  my  machinery,  whlth  has  an  angular  piece  of 
iron,  see  L,  Fig.  2,   Pkte  XVII.    (the  lower  part    of 
which  represents  the  edge  of  a  knife^)  with  three  uprights 
in  the  same  form,  working  through  the  bed  in  springy 
sockets,  by  means  of  a  rack,  which  rack  hath  holes  to  put 
pins  in  the  socket,  as  also  three  other  sockets  in  the  same 
manner,  to  which  lattach  two  curved  or  semi-circular  irons, 
which  I  call  rutlers,  the  bottoms  of  which  are  formed  as 
the  angular  one,  into  whiqh,  by  the  motion  of  the  ma- 
chine, the  dirt,  gravel,  or  earth,  is  collected  from  the 
sides  of  each  rut  or  furrow  made  by  the  wheels  of  car- 
riages, and  returned  through  an  open  part  in  each  rut- 
ler  into  the  ruts  or  furrows,  so  continuing  the  gravel 
on  the  road.    These  irons  I  secure  by  a  cross  bar,  and 
each  or  all  are  raised  higher  or  let  lower  as  found  necesw* 
sary,  by  means  of  pinions  in  cocks  F,  in  Fjg.  1,  fastened 
to  the  bed  by  screws,  and  by  the  use  of  the  racks  afore* 
said.     Behind  those  rutlers,  is  a  board,  which  I  call  a 
tail-board,  secured  to  the  bed,  to  which  a  harrow  is 
fixed,  to  level  new-made  gravel,  and  may  be  used  or 
disused  at  pleasure.    From  the  outside  of  each  rutler  (they 
taking  the  ruts  or  furrows  made  by  the  wheels  of  car^ 
riages)  as  also  from  the  front  point  of  the  angular  iron 
to  take  the  middle  of  the  road,  I  fasten  chains  or  ropes, 
holes  being  made  for  that  purpose,  and  hook  to  the  front 
of  the  bed,  or  to  the  shafts,  or  other  parts  of  the  ma- 
chine, as  pre ven tors,  when  the  roads  are  so  heavy  as  to 
endanger  the  works.     At  the  extreme  ends  of  the  tail- 
board, or  to  the  bed,  or  other  parts  of  the  machine,  is 
fastened  a  roller  or  rollers,  to  take  the  road  so  levelled 
ias  before  described  by  the  rutlers,  &c.  to  press  and  roll 
it,  pccasioning  the  wet  to  rise  and  run  off  it,  thereby 
making  it  more  firm  without  scraping  it,  consequently 

will 
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%ill  require  much  less  gravel  than  by  the  present  method 
of  scraping  roads.  See  the  drawings  and  explanation 
hereunto  annexed,  whereby  the  same  are  more  particu- 
larly described.  Other  modes  I  have  adopted  to  produce 
the  same  effect ;  as,  for  instance,  the  fixing  the  bed  or 
bottom  so  as  to  be  drawn  on  thi'ee  or  four  wheels,  and 
an  iron  stay  may  be  fixed  from  the  tail-board  or  bind 
end  of  the  bed  or  bottom  to  act  as.  a  pressure  on  the  har- 
rowis, .  should  an  extra  weight  be  required  to  any  large 
quantity  of  gravel.  ' 

And  farther,  in  addition  to  the  aforesaid  semi-cirqular 
rutlers  may  be  added  two  scrapers,  of  a;  like  form  as 
scrapers,  which  may  be  raised  up  or  let  down  at  discretion, 
and  which  will  gather  up  all  the  dirt,  gravel,  &c.  that 
may  escape  the  rutlers.  Over  the  roller  or  rollers  is  sus- 
pended a  scraper  K,  to  keep  them  from  dirt,  &c.  which 
may  adhere  thereto.  To  secure  the  works  from  injury 
by  weather,  a  box,  the  size  of  a  bed,  is  put  on  the  top 
thereof,  divided  into  partitions  and  folding  covers ;  in  the 
iront  part  will  be  put  stones  or  other  weight,  when  re- 
quired, the  better  to  balance  the  machine. 

In  witness  whereof,  &6. 

Explanation  of  Plate  XVII. 

Fig.  1,  A,  the  wheels.  B,  the  sfhafts.  C,  the  bed  or 
bottom.  D,  the  cocks  which  receive  the  pin  or  bolt 
through  the  rack  that  prevents  the  rutlers  from  dropping 
down  after  being  raised  to  the  height  required.  E,  the 
sockets  through  which  the  uprights  pass.  F,  the  pinions 
which,  by  means  of  the  handle,  as  per  Fig.  6,  raises  the 
rutlers  either  separate  or  together.  G,  t^e  tail-board, 
al^out  three  inches  thick,  one  foot  and  half  deep,  fastened 
to  the  bed  or  bottom  edgewise  close  to  the  back  of  the 

Fff  2  rutlers. 
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X.B.  HbecuUond  the  mm  had&Mlh^ 
H,  dbe  ksiov,  fiiniwrf  to  the  lail-teead  with 
and  aaj  be  Baaed  ap  aad  eecmed  bj  a  cbam,  oe 
lovcrad  down  to  Je^iel  tfce  pawl  at  dncretioa.  I,  the 
icJcr  futeaed  to  the  eztvene  cads  of  the  taiUoaidy 
vfakh  atrvo  to  lefd  aed  pfCB  the  road,  K^  the  sptepcTt 
to  fcr^e  off  the  diit  that  ana^  edbcve  thereto, 

Fi;.  2,  Ly  the  eegk  or  int  nitlor»  wUdt  foDowa  the 
heoe-tiacky  and  gathar&  ep  the  dirty  aed  cuute^a  it  lote 
thescaw  dreolarmtkn  through  which  it  peana  inte  the 
whed-nteerfoirovs^  If ,  the  aeau-cireiilarratfefs  which 
fidlow  the  wheeby  aad  gather  ap  the  diit  npaed  ap  hjF 
thean^  which  it  forces  tfaroi^  the  epeo  part  into  the  rata 
or  fiiraowa.  N  and  O,  the  optigfats  and  racfci  whieh  e»* 
ter  tiie  sockets,  P,  the  chaias  in  the  niders  to  fintea  to 
the  front  dt  the  bed  or  bottom,  or  any  other  part  meal 
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Fig.  3,  the  aogle  or  feot-mtler.  A,  die  holes  diet  re« 
ceive  the  stirts  and  screws  belonging  to  the  springs. 

Fig.  4y  the  right  and  left  rutlers,  which  join  to  the  an^ 
gle  or  foot-rutler  by  meaas  oS  springs,  Fig.  5^  with  stirts 
set  at  the  back,  and  one  (nt  more  screws,  with  nuts  oq 
the  points  of  the  screws  to  secure  them.  B,  the  chan^ 
jiel  through  whicb  the  stirts  an4  screws  pass  into  ^ 
holes. 
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Specification  of.  the  Patent  granted  to  Thomas  Browk,  of 

Alnwick,  in  the  County  of  Northumberland,  Whitesmith  ; 

for.  a  Machine  for  cutting  or  Ceding  Tallow,  cutting 

Turnips,  Carrots,  Potatoes,  or  other  Fodder  for  feed^ 

ing    Cattle,  for   cutting    Tobacco,   kneading   Doughy 

. '  bruising  Fruits,  or  am/  other  Matter  requiring  the 
same*    Dated  July  2,  1803. 

With  a  Plate. 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Kow  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Thomas  Brown  do  hereby  declare  that  the  na* 
tare  of  my  said  invention  of  it  new  method  of  cutting 
turnips,  potatoes,  carrots,  or  any  other  fodder  for  feed- 
ing cattle,  for  cutting  or  shreding  butchers  fat,  for  the 
easier  melting  it  into  tallow,  and  by  which  means  a  great 
saving  is  made,  as  well  in  collecting  a  greater  quantity  of 
tallow  (from  a  given  quantity  of  fat),  as  in  time,  labour, 
and  fuel,  for  the  cutting  tobacco,  kneading  dough,  bruis- 
ing fruits,  or  any  other  matter  requiring  the  same,  is 
particularly  described  and  ascertained  by  the  drawings 
hereunto  annexed,  in  the  following  manner ;  that  is  to 
say; 

A,  Fig.  1,  (Plate  XVIII.)  is  a  crank,  to  which  is  at- 
tached the  fly-wheel  B,  and  the  working  rods  C,C,C,C, 
to  the  joints  D,  D ;  in  these  rods  are  attached  parallel 
joints  E,  E,  E,E.  These  prevent  friction  and  noise,- 
otherwise  the  machine  may  be  made  without  them.  To 
the  lower  part  of  the  working  rods  C,  is  fixed  the 
knife  or  bruiser  F,  which,  by  the  motion  of  the  crank,  is 
raised  or  driven  downwards  with  the  necessary  force  rer 
^ijce<L     G,  is  the  trough  or  box  (made  to  slide  between 

the 
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the  frame-work)  into  which  the  matter  to  be  cut  0V  bruised 
is  to  be  put.     Hy  is  a  bevelled  cog-wheel,  fixed   on   the 
crank  A  :  this  work^  I,  another  wheels  fixed  horizontally 
on  the  upright-shaft  or  axle  K,  working  on  a  bearer.      At 
the  lower  end  of  this  shaft  is  fixed  another  horizontal 
wheel  L,  working  into  the  wheel  M.     These  wheels  are 
all  bevelled,  and  of  one  size  and  number.     This  last* 
mentioned  wheel  is  fixed  on  a  horizontal  shaft  or  axle. 
Fig.  3,  working  in  the  frame-work  below  the  box.     This 
shaft  has  a  tooth  N,  Figs.  3  and  4.     On  the  bottom  of 
the  box  is  fixed  a  rack  O,  Fig.  2,  into  which  the  tooth 
N  works,  and  thus  moves  the  box  until  one  end  thereof 
comes  close  to  the  knife,  when  it  will  go  no  farther,  the 
tooth  N  not  acting  oii  the  smooth  pieces  at  each  end 
of  the  rack  O.    On  reversing  the  motion  of  the  crank, 
it  will  be  driven  back  again  until  the  matter  is  sufEciently 
cut  or  .bruised.     The  motion  of  the  box  may  be  accele- 
rated or  retarded  at  pleasure,  by  mechanical  methods  al- 
ready well  known.     The  machine  may  be  driven  by  the 
handy  horse,  steam,  water,  or  any  other  power^     If  a 
circular  box  is  preferred,  it  may  be  worked  with  cirpular 
racks,  and  on  a  pivot  or  centre. 

In  witness  whereof,  &c. 


Observations  by  the  Patentee. 

First,  It  must  be  obvious  that  the  cutting  of  turnips, 
carrots,  cabbages,  and  such  like  food,  will  have  many 
advantages  in  the  feeding  of  cattle,  and  this  method  of 
jdoing  it  will  be  so  easily  performed,  and  at  so  small  an 
expense,  when  a  boy,  or  an  old  man,  can  cut  as  much 
food  in  an  hour  as  will  serve  a  good  number  of  cattle  a 
whole  (lay  5  and  the  machine  is  so  portable,  tlrat  it  may 

be 
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be  used  with  equal  ease  and.  advantage  in  tlie  field/ the 
iarm-yard,  the  hove]>  or  the  barn* 

Saeond.  It, will  prevent  cattle  being  choaked,  as  is 
often  the  case  with  whole  turnips,  &c. 

Third.  It  will  cause  them  to  eat  their  food  clean  up, 
and  prevent  much  waste,  (even. the  tops  or  shaws  may  bft 
cut  with  the  roots,)  whereas  it  often  happens  that *when- 
turnips,  &c.  are  broke  into  by  cattle  in  wet  or  frosty 
weather,  they  are  thus  left  to  rot  upon  the  ground,  with^ 
out  the  cattle  ever  again  touching  them,  and  thereby 
much  loss  is  sustained. 

Fourth.  In  frosty  weather  turnips,  &c.  are  so  hard,  that 
scarcely  any  beast  can  penetrate  them,  but  particularly 
young  cattle,  when  casting  their  teeth,  so  tliat  they  are 
nearly  starved  with  hunger,  and  lose  their  flesh  consider- 
ably ;  and  the  summer  is  often  far  advanced  before  they 
regain  the  weight  and  condition  they  lost  in  the  winter 
and  spring.  ^ 

Fifth.  In  the  cutting  or  shreding  of  tallow  in  the  easy, 
eicpeditious,  and  regular  manner,  in  which  the  machine 
does  it,  it  is  also  obvious  there  must  be  a  great  saving  of 
labour,  time,  tallow,  and  fuel.  In  cutting  tallow  by 
hand,  which  is  laborious,  slow,  and  imperfect,  there  are 
often  lumps  uncut,  which,  when  put  into  the  boiler,  are 
80  slow  in  melting,  and  sometimes  never  melt  at  all^ 
^at  a  great  loss  is  sustained  by  the  unmelted  tallow,  and 
also  in  the  evaporation  of  the  melted  tallow,  in'  m  aitinj 
for  the  lumps  niching  :  whereas,  by  being  effectually  cut, 
it  melts  regularly,  expeditiously,  in  better  condition,  and 
is  more  productive.  These  facts  have  been  clearly  ascer- 
tained by  all  the  tallow-chandlers  who  have  tried  the  ma- 
chine, to  whom  references  might  be  given  if  required. 
A  man  may  cut  with  ease  ten  stone  iuiive  minutes. 

Sixths 
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Sixth.  With  mpeet  to  tafanoo,  k  wiB  do  Hs  worik 
with  equal  facility ;  and  it  is  at  a  much  lower  price  than 
many  of  those  cumbrous  machines  which  ale  in  use  tot 
that  purpose.  Its  utility  in  kneading  doi^h,  bruisi]^ 
firuit,  &c.  is  equally  obrious  at  first  sight. 


^»-^ 


Spec^catim  of  the  Patent  granted  to  Thomas  Saint,  rf 
the  City  of  Bristol^  Engineer;  for  a  Method^ f^  wi- 
creasing  the  Effect  of  Steam-Engines,  and  saoing  Fuel 
in  the  working  thereof.    Dated  December  21,  1802. 

J.  O  all  to  whom  these  present^  shall  come,  he* 
Now  know  ye,  that  in  compliance  with  the  said  proviso, 
I  the  said  Thomas  Saint  do  hereby  declare  that  the  na^ 
ture  of  my  said  ioTention,  and  the  manner  in  which  the 
same  is  to  be  performed,  are  hereinafter  particularly  de« 
scribed  and  ascertained  ;  that  is  to  say  :  I  make  an  open^ 
ing  of  considerable  magnitude  in  the  bottom  of  the 
boiler,  nearly  as  large  as  the  flue,  which  would  be  suit^ 
able  to  the  boiler  made  use  of ;  in  which  opening  I  fix  a 
pipe  or  tube,  through  which  pipe  or  tube  a  communica* 
tion  takes  place  between  that  part  of  my  furnace  or  fire- 
place, in  which  the  flame  or  heated  air  rises  or  oirculates, 
and  the  interior  space  of  my  boiler,  in  which  steam  is 
produced  or  maintained,  for  the-  supply  of  the  engine^ 
which  pipe  or  tube  may  remain  open<  .  But  I  prefer  to 
close  the  said  opening  by, a  valve  or  cock,  or  safety  tube^ 
so  adjusted,  counterpoised,  or  constructed,  according  to 
the  well-known  methods  of  engineers,  chemists,  and  othet 
operators,  as  that  no  part  of  the  steam  or  heated  air  con- 
tained in  the  said  interior  space  of  the  boUer  shall  be 

permitted 
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permitted  to  escape  through  the  said  opening,  but  that 
the  flame  or  heated  air  from  the  furnace  or  fire-place 
shall  or  may  enter,  and  be  admitted  through  the  said 
opening  whenever  and  so  often  as  the  elastic  force  or  re- 
action of  the  steam  sliall  be  less  than  any  determinate  or 
particular  degree  at  which  the  adjustment,  counterpoise, 
or  construction  of  the  said  valve  or  cock,  or  safety  tube, 
fiball  open,  and  allow  a  clear  passage  for  the  fiame  or 
heated  air.     And    I  do  also  construct  and  dispose  the 
parts  of  my  furnace  or  fire-place  so  as  may  best  serve  to 
.cause  the  said  flame  or  heated  air  to  pasis  in  due  quantity 
through  the  said  opening  when  unclosed,  instead  of  being 
totally,  orfor  the  most  part,  driven  up  the  chiinnies,  or 
in  other  less  useful  directions;  that  is  to  say,.  I  place  the 
lower  entrance  of  the  flue  of  my  chimneys  at  a  moderate 
distance  higher  than  the  grate  which  supports  the  fuel, 
and  I  fix  a  moveable  shut  or  register  therein  ;  and  I  am 
particularly  careful  that  the  space  above  the  fire,  into 
which  the  flame  or  heated  air  do  descend,  shall  be  well 
closed  on  all  sides,  so  that  the  side  flame  or  heated  air 
shall  not  be  allowed  to  escape  in  any  manner  or  direc- 
tion except  through   the  said  opening,  or  through  the 
flue  of  the  chimney.     And  1  do  declare  that  the  pow^T 
and  effect  of  engines  worked  by  the  steam  from  boilers, 
having  a' communication  with  the  fire,  according  to  my 
said   invention,  is  greatly  increased,    so  tlmt  a  grcatt^r 
quantity  of  work  may  be  performed  with  the  same  ex- 
pense of  fuel  than  could  be  performed  by  a  like  engine 
not  supplied  according  to  my  said  invention.     Or  m  case 
the  quantity  of  work  required  to  be  done  by  engines  sup- 
plied with  steam,  or  heated  air,  according  to  my  said 
invention,  be  the  same  as  is  ordinarily  done  by  like  en- 
gines not  supplied  according  to  my  said  invention,  then 
the  quantity  of  fuel  necessary  to  do  the  work  accordipg 
Vol.  III. — Second  Series.  .     G  g  5  to 
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to  my  said  invention,  ^vould  be  much  less  than  would 
otherwise  have  been  required  to  produce  the  same  effect. 
And  in  order  that  the  practical  process,  or  means  of  car- 
rying my  said  invention  into  full  effect,  may  be  perfectly 
known  and  understood,  I  proceed  to  describe  the  same  as 
follows :  iirst,  I  do  (in  preference)  make  my  opening 
through  the  bottom  of  the  boiler  immediately  over  the 
fire-place,  and  I  fix  a  tube  or  pipe  round  the  said  open- 
ing, and  passing  upwards  through  the  body  of  water  and 
water-wheel,  need  not  be  deeper  on  the  crown  of  the 
boiler  than  six  inches,  so  as  to  have  its  upper  orifice  ia 
the  clear  space  above  the  water  at  a  sufficient  height  to 
prevent  any  part  of  the  water  from  entering  or  passing 
through  the  same.  Secondly,  I  fix  a  valve,  opening  up-< 
wards  at  the  top  of  the  said  pipe  or  tube  as  large  as  the 
bore  will  permit.  Thirdly,  as  the  weight  of  the  i/alve 
would  prevent  its  rising,  even  when  the  strength  of  the 
steam  was  such  as  to  suffer  the  flame  or  heated  air  to 
enter  through  the  opening  into  the  boiler,  I  fix  a  rod  to 
the  said  valve,  and  pass  the  same  through  the  top  of  the 
boiler,  where  I  attach  the  same  to  a  lever,  with  a  coun- 
terpoise, which  may  be  set  at  different  distances  on  the 
lever,  according  to  the  force  of  descent  which  it  may  he 
foj^Qdl  desirable  to  allow  tlie  valve  to  retain.  Fourthly,  in 
such  cii^es  or  constructions  in  which  there  may  be  any 
reason  to  fear  that  the  upper  part  of  the  pipe  or  tube,  or 
circumference  of  the  opening,  should  become  so  hot  as 
to  suffer  injury,  I  conduct  the  feeding  water  of  the  boiler 
directly  upon  the  crown  of  the  valve,  or  into  a  small ^ 
bordering  cavity  or  trough  round  the  iuner  edge  of  the 
pipe  or  tube  or  opening,  by  which  means  the  tempera- 
ture of  the  heat  cannot  exceed  that  of  boiling  water. 
And,  in  general,  1  declare  that  the  flame  or  heated  J^r 
C^n  4nd  iii^y  be  intfoduced  into  the  boiler  by  various 
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other  methods  or  modifications^  But  what  I  claim  as  iny 
invention  is,  that  the  furnace  or  fire-place  in  which  the 
flame  or  heated  air  rises  or  circulates  shall  have  an  open 
Qr  regulated  communication  with  the  interior  space  of 
the  boiler,  or  other  apparatus  wherein  steam  is  produced, 
BO  that  a  combination  of  the  flame  or  heated  air,  and 
the  steam  generated,  itnay  pass  from  the  boiler  to  thd 
cylinders  of  fire*engines. 
In  witness  whereof,  &c« 


jSpeciJication  (if  the  Patent  granted  to  Richard  Hare,  of 
Limehous€y  in  the  County  of  Middlese»,,  Brewer ;  fot 
an  Apparatus  whereby  the  essential  Oil  qf  Hops  (which 
he  is  informed  is  the  most  efficacious  and  preservative 
Part  qf  that  Vegetable  ^  and  which  ^  till  this  Invention^ 
was  lost  and  dissipated  in  the  Air  during  the  Operation 
if  boiling  Worts  for  Beer)  is  preserved  and  applied  to 
use;  and  that^  by  Means  qf  the  said  Apparatus^  his 
Water  for  brewing  is  heating  to  such  a  Degree  qf  Heat 
as  he  judges  necessaiy^  and  as  he  believes  is  customary^ 
and  that  his  said  Water  is  heated  in  less  than  the  usual 
Time  for  boiling  Worts  far  Beery  and  that  without  any 
Application  of  Fire  to  the  Vessel  containing  the  said 
Water.     Dated  September  12,  1191  *. 

With  i  Plate* 

X  O  all  to  whorii  these  presents  sliatl  Come,  &C* 
Now  KNOW  YE,  that  I  the  said  Richard  Hare,  in  com-* 
pHance  with  the  said  proviso,  do  hereby  describe  and 
Ascertain  the  nature  of  my  said  invention,  and  the  man- 

♦  See  an  account  of  a  trial  concerning  the  validity  of  this  patent, 
page  S32  of  this  volume,  in  which  the  same  principles  were  held  to  b«i 
fMcemplified  in  the  followiog  speclBcation  of  Mr.  Wood. 
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Der  in  which  the  same  is  to  be  perfoniied>  as  follows ; 
that  is  to  say : 

A,  Fig.  \y  (Plate  XIX.)  the  trunk,  iffaich  incloses  tbe 
valves.  By  the  rising  raive  and  frame.  C,  the  sinking 
valve  (see  Fig.  3.)  D,  tbe  lever^  with  its  weights  to  shift 
occasionally.  £,  the  valve  plate,  Figs.  1  and  %y  on  which 
tbe  viilve  frames  are  fixed ;  the  valves  also  ar<^  made  in  it. 
F,  ^the  bottom  of  liquor-back.  G,  a  large  cylinder  con- 
nected and  communicated  with  the  main  copper.  H,  H, 
two  doubled  curved  branch  pipes  connected  with  the  cy- 
linder G,  and  opening  into  the  jack-back  near  its  bottom 

• 

by  tbe  valves  at  d^  d,  occasionally.  I,  the  straight  bram^h 
pipe  communicating  with  the  cylinder  G,  with  a  cwve 
retunied  at  b,  from  the  under  side,  in  which  is  inserted  the 
three  pipesc,rf,e,  with  their  cocks  and  screws,  (see  Fig.  3). 
K,  jack-back  or  boiling-back.  L,  tbe  boiler  and  man- 
hole. The-  upright  pipe  or  cylinder  G  is  open  into  the 
copper,  into  which  pipe  the  steam  rises  when  tlie  copper 
begins  to  boil.  It  is  stopt  at  the  top  by  the  valves  B  and 
C  ;  it  has  free  communication  into  the  pipes  H,  H,  where 
It  may  pass  into  the  liquor  in  the  jack-back,  or  not,  as 
thought  proper.  It  has  also  a  free  communication  into 
the  straight  branch  pipe  I,  with  its  three  branches  Fig.  2. 
These  three  branches  have  cap  screws  at  their  ends,  and 
cocks  so  fixed  as  to  be  opened  when  they  are  wanted^ 
The  valves  B  and  C  are  reverse,  one  opens  downward 
and  one  opens  upward,  with  adjusting  weights  and  le- 
vers, (Fig.  1  and  Fig.  3).  The  one  that  rises  upwards 
prevents  any  overstrain  happening  to  the  boiler,  arid  en- 
tirely secures  it  from  inward  strains.  The  valve  that 
opens  downwards  admits  the  atmosphere  to  pass  into  the 
boiler  in  case  it  is  emptied  or  cooled  too  hastily,  and  per- 
fectly secures  the  boiler  from  any  accident  happening 
that  way.    In  witness  whereof,  &c. 

Specification 
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6pccifi<:afio7i  of  the  Patent  granted  to  SuttoiI  Thomas 
Wood,  of  the  City  of  Oxford^  Brewey^ -^  for  certain  nem 
IHscoroeries  in  tJie  Application  of  Steam^  and  also  cer* 
tain  Methods  of  using  the  Water  produced  froin  eon^ 
densed  Steam  ^  and  for  ctpplying  the  Water  from  the  Cop^ 
pers  or  Boilers  of  Steam-Engines  to  other  Purposes  than 
that  of  working  the  Steam-Engine ;  and  also  various 
Methods  of  heating  and  applying  Water  for  the  several 
Pu7poses  of  the  Breweries  and  Distilleries ^  and  for  for^ 

*  regarding  the  Process  of  Brewing ;  and  also  certain  Me- 
thods of  constructing  and  adapting  CopperSy  Boilers^ 
TubeSy  and  other  hollow  Bodies,  for  the  more  effectual 
Means  of  heating  Water  and  Worts ^  and  of  rendering 
such  CopperSy  Boilers^  Tubes,  and  other  hollow  Bodies 
as  are  employed  in  the  Breweries  and  Distilleries  Steam 
and  Air  tight. 

Dated  November  17,  1784.  —  Term  expired. 

X  O  all  to  whom  these  presents  shall  come,  he. 
Now  KNOW  YE,  that  in  compliajice  with  the  said  pro- 
viso, I  the  said  Sutton  Thomas  Wood  do  hereby  declare 
that  the  nature  of  my  said  invention,  and  the  manner  in 
which  the  same  is  to  be  performed,  is  hereinafter  parti- 
cularly described  and  ascertained  ;  that  is  to  say  : 

My  first  application  of  steam  is,  the  application  of  that 
steam  which  arises  from  the  water,  liquor,  worts,  or  other 
solutions  which  are  or  may  be  heated  or  boiled  in  all  or 
any  of  such  coppers,  pans,  kettles,  or  boilers,  as  are 
used  and  employed  in  breweries,  distilleries,  the  various 
manufactures  6f  sugar,  soa^  salt,  and  allum,  and  alh 
other  trades  and  manufactures  whatever,  to  those  engines 
commonly  called  or  known  by  thf  name  of  steam  or  fire 
engines,  so  that  the  same  steam  which  arises  either  dur- 
ing the  process  of  the  trade  or  manufacture,  or  from  wa- 
ter or  liquor  beajted  or  boiled  for  the  purposes  of  the 

same. 
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same,  may  be  rendered  capable  of  working  the  steams 
engine ;  and  this  I  do  by  covering  over  the  top  of  the 
copper,    pan,  or  boiler,  with  copper,   iron,   brass^    or 
any  other  materials,  and  by  means  of  pipes,  tubes,  fun-i^ 
toels,  or  other  hollow  bodies,  or  by  any  other  means, 
forming  a  communication  with  the  steam  -  engine ;  to 
which  copper,  pan,  or  boiler,  I  apply  safety  valves  and 
doors,  either  upon  the  same  principle  as  those  which  are 
generally  applied  to  the  boilers  of  steam-engines,  or  upon 
any  other  principle.     But  1  have  various  ways  of  adapts* 
ing  and  connecting  coppers  or  boilers  used  in  trades  and 
manufactures  to  the  steam  or  fire  engine,  in  order  that 
the  steam  arising  therefrom  may  be  applied  upon  the 
above-mentioned  principle,    and  rendered  capable   of 
working  the  same.     Many  of  which  methods  I  have  par- 
ticularly specified  and  described  in  a  specification,  duly 
inroUed  agreeably  to  and  by  virtue  6f  certain  letters  pa« 
tent,  granted  to  me  the  said  Sutton  Thomas  Wood,  by 
his  present  Majesty  king  George  the  Third,  bearing  date 
the  twentieth  day  of  August,  in  the  year  of  our  Lord  one 
thousand  seven  hundred  and  eighty-four,  **  for  certain 
new  improvements  on  the  steam-engine,  and  other  things 
therein  contained  *,'*  as  in  and  by  the  said  specification 
(relation  being  thereunto  had)  may  more  fully  and  at 
large  appear*     But  let  it  be  here  observed,  that  it  is  not 
of  any  consequence  in  what  shape,  form,  or  method,  the 
coppers,  pans,  or  boilers  may  be  constructed  or  adapted, 
provided  they  arc    constructed   or    adapted  upon  tlie 
above-mentioned  principle  ;  namely,  that  the  same  steam 
which  arises  from  the  water,  liquor,  worts,  or  solutions, 
heated  or  boiled  therein,  may  be  rendered  capable  of 
working  the  steam-engine,  nor  is  it  of  any  signification 
from  what  copper,  pan,  or  boiler,  the  steam  may  arise, 

*■  This  specification  is  deposited  in  the  Rolls  Chapel.   It  it  extremely 
voluminous^  and  contains  little  that  would  be  iaterestlogattbis  day. 

which 


in  the  application  efSieam,  Kc.  415 

\irhich  is  applied  to  the  working  of  the  steam-engine^ 
provided  it  arises  from  any  copper,  pan,  or  boiler,  which 
is  either  employed  in  the  carrying  On,  or  in  any  wise  ap- 
plied to  the  use  of  any  business,  trade,  or  manufacture 
whatever.  Nothing,  however,  above  mentioned  is  meant 
to  extend  to  those  coppers  or  boilers  which  are  solely  ap- 
propriated to,  and  applied  to  no  other  purpose  than  tho 
working  of  the  steam  or  fire  engine. 

My  second  application  of  steam  is,  the  application  of 
steam  to  the  making  and  preparing  of  sugar,  salt,  and 
allum,  which  I  do  by  placing  one  pan  or  vessel  over 
another,  and  by  fastening  and  connecting  them  together 
either  by  means  of  doors  or  shutters,  or  by  means  of 
pipes,  tubes,  or  funnels,  or  by  any  other  means  so  as  to 
cause  the  steam  which  arises  from  the  lower  pan  or  vessel 
to  heat  the  sugar,  salt,  or  allum,  in  the  upper  pan  or 
vessel,  and  make  or  prepare  the  same.  But,  in  order 
to  hinder  any  particles  of  the  condensed  steam  from  falK- 
ing  back  into  the  lower  pan  or  vessel,  and  checking  the 
evaporation,  I  sometimes  make  the  top  of  the  lower  ves- 
sel, which  may  likewise  serve  for  tlie  bottom  of  the  up* 
per  vessel,  somewhat  convex,  spherical,  or  inclined,  so 
us  to  cause  the  drops  as  they  generate  to  roll  down  the 
same  into  grooves,  furrows,  or  channels,  which  are 
made  to  surround  the  sides  of  the  lower  ves^l,  and  to 
be  conveyed  away  by  me^ns  of  holes  or  apertures,  or 
cocks  or  valves  placed  therein  for  that  purpose.  But  I 
have  various  ways  of  constructing  pans  and  vessels  upon 
the  above  principle,  which,  together  with  the  nature 
of  the  grooves,  furrows,  or  channels,  and  the  valves  and 
doors  that  may  be  applied  upon  this  occasion,  I  have 
Qioje  particularly  mentioned  in  the  specification  above 
referred  to,  wherein  I  describe  my  method  of  adapting 
and  connecting  those  coppers,  pans,  or  boilers,  used  in 
grades  or  manufact;ures,  to  the  stC4m  oir  fire  engine^  where 

the 
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the  mrtare  of  tiie  trade  or  mannC^ctare  requires  a  qiiic^ 
evaporation* 

My  third  apfiKcation  of  steam  is,  the  application  ef 
stcfAin  to  tbe  heating  df  stoives,  either  sach  stoves  as  are 
iised  for  the  drying  of  sugar  or  salt,  or  any  other  stoves, 
f>r  to  the  heating  df  all  or  any  such  places  and  things  as 
are  in  general  heated  by  fire,  or  by  any  other  means^  and 
to  beat  which  steam  ifiay  be  used  or  applied,  which  I  do 
by  .means  of  tnbes^-  pipes,  funnels,  or  other  hollow  bo- 
dies, mad(^  in  such  forms  and  sba^pes,  and  thrown  in  snch 
directions')  as  kntfy  be  most  suitable  to  the  particular  places 
and  putposes'for  which  they  may  bfe  required. 

Myiburbh  application  of  steam  is,  the  application  of 

steam  to  tbe  heating  of  \Vater5  or  any  liquor  for  the  pur- 

|>ose5  of  trades  or  manufactures ;  and  this  I  do  either  by 

causing  water,  liqubrs,  worts,  or  other  solutions,  to  be 

placed  in  vessels  or  other  hcdlow  bcrdies,  which  arc  made 

-to  surroimd  or  to  be  in  contact  .with  tbe  copper,  boiler, 

or  vessel,  in  which  water  or.  liquor  are  heated  or  boiled 

so  as  that  the  steam  arising  from  such  copper  or  boiler 

may  heat  tjie  same,  or  by  conveying  the  steam  by  tneans 

of  pipes,   tubes,   or  other  hollow  bodies,  to  tbe  sides, 

top,  bottom,  or  any  other  part  of  the  vessel  or  hollow 

body  in  Which  the  water  or  liquor  is  or  may  be  contained, 

or  by  eonveying  the  ^team  through  the  wUter  or  liquor 

by  means  of  pipes  or  tubes  as  aforesaid,  or  by  any  other 

means,,  so  as  that  the  water  or  liquor  required   to  be 

heated  may  be  heated  by  steam. 

My  iifth  application  of^steam  is,  that  of  condensing 
such  steai^  as  arises  from  the' coppers,  pans,  or  boilers, 
iised  iu  trades  and  martufactures,  wbicli  I  do  not  only 
with,  but  also  without,  the  power  of  the  steam  or  fire 
engine,-  either  Wy  means' of  cold  water  or  other  liquor,  or 
by  causing  the  steam  to  flow  through  cold  pipes,  funnels, 
or  hollow  bodies,  or  to  come  in  contact  with  cold  bodies, 

^  or 
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•r  by  any  other  means ;  and  of  applying  the  hot  water 
produced  by  such  condensed  steam  to  the  various  pur- 

I 

poses  of  trades  and  manufactures.  Let  it  be  remembered 
also,  that  I  apply  the  hot  water  which  is  produced  by 
such  steum  as  is  or  may  be  condensed  by  the  power  of 
the  steam-engine  to  the  like  purposes  of  trades  and  ma- 
nufactures* 

My  sixth  application  of  steam  is,  the  application  of 
that  steam  whicii  arises  from  sugars,  unfermented  worts, 
and  all  other  unfermented  solutions,  which  I  do  not  only 
apply  to  any  of  the  purposes  above  mentioned,  and  con* 
dense  the  same,  and  use  the  liquor  produced  by  such 
condensed  steam,  but  I  also  cause  such  liquor  as  is  or 
may  be  produced  by  the  condensed  steam  of  sugar,  un- 
fermented worts,  and  ct'iCr  unfermented  solntions,  to  be 
put  into  a  state  of  fermentation,  and  to  pass  through  the 
process  of  distillation.  And  the  liquor  produced  thereby 
I  use  either  for  the  purposes  of  trades  or  manufactures, 
or  for  any  other  purpose  to  which  it  may  be  applied. 

My  first  improvement  in  the  constructing  and  adapt- 
ing of  coppers  or  boilers  consists  of  the  following  princi-. 
pie,  namely  ;  in  causing  that  heat  which  is  generally  ab- 
sorbed and  lost  in  the  sides,  back,  and  other  parts  of 
such  fires  or  furnaces  as  are  used  in  trades  and  manufac-t 
tures,  to  be  applied  to  the  heating  or  boiling  of  water  or 
liquor  in  other  coppers  or  vessels  than  those  which  are 
.  generally  used  for  the  puyi)oses  of  trades  or  nianufac-r 
Xures  ;  so  that  a  greater  quantity  of  water  or  liquor  may 
be  heated  and  boiled  either  for  the  purposes  of  the  trade 
or  n)anufacture.,  or  for  any  other  purpose  ;  and  the  pro- 
cess of  the  trade  or  njanufacture  may  be  thereby  greatly 
forwarded  without  any  extra  consumption  of  fuel.  And 
this  I  do  by  adaptuig,  connecting,  or  applying,  coppers, 
boilers,  or  vessels,  near  to,  or  in  contact  with,  such  firesj 
or  furnaces,  either  on  the  sides  or  bjick,  or  any  part  of 
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the  same^  so  as  that  the  water  or  liquor  contained  in  such 
coppers  or  vessels  may  be  heated  or  boiled  thereby. 
Which  method  of  constructing  and  adapting  coppers  or 
boilers  I  have  more  particularly  described  in  the  specifi- 
cation above  mentioned  and  referred  to ;  wherein  I  have 
explained  my  method  of  working  the  steam  or  fire  en- 
gine by  means  of  such  separate  and  detached  coppers  or 
boilers  as  are  constructed  and  adapted  upon  the  above* 
mentioned  principle. 

My  second  improvement  is  the  adapting  and  connect- 
ing coppers,  boilers,  or  vessels,  constructed  upon  the 
above-mentioned  principle  to  the  steam  or  fire  engine  ; 
so  that  the  same  fire  necessarily  used  for  the  purposes  of 
trades  and  manufactures  may  at  the  same  tima  be  applied 
to  the  use  of  the  steam  or  fire  engine. 

My  third  improvement  is  in  causing  the  heat  of  tb^ 
fire  to  be  conveyed  through  the  Titlter  or  liquor,  either 
by  means  of  tubes,  flues,  or  other  hollow  bodies,  or  by 
causing  the  fire  or  furnace  to  be  in  the  middle,  or  in  any 
otiier  part  within  the  body  of  the  liquor,  eithtr  in  the 
form  of*  a  cone  or  pyramid,  or  in  any  other  form,  and 
the  water  or  liquor  to  surround  the  same  ;  nor  is  it  of  any 
consequence  in  what  form  or  shape  the  copper  or  boiler 
is  made  or  constructed,  or  in  what  direction  the  pipes  or 
tubes  are  placed,  provided  it  is  constructed  upon  the 
above  principle  of  causing  the  fire  or  heat  to  be  conveyed 
through  the  body  of  the  water  or  liquor  contained  therein 
instead  of  conveying  the  heat  or  fire  entirely  through  the^ 
water  or  liquor  in  the  copper,  boiler,  or  vessel,  I  some- 
times cause  the  bottom  of  the  copper  or  boiler  to  be  made 
in  the  shape  of  a  cone  or  pyramid,  so  as  to  cause  4 
greater  surface  to  be  exposed  to  the  heat  of  the,  fire,  and 
the  heating  or  boiling  of  the  liquor  contained  therein  to 
be  forwarded  thereby, 

}p  witness  whereof,  &c, 

Obsenmtio^ 
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Observations  on  ike  Quantity  of  horizontal  He/faction  i 
with  a  Method  qf  measuring  the  Dip  at  Sea^   * 

Sy  William  Hyde  Wollastoit,  M.  /)*  F,  B.  A 


From  the  PHilosoi^hical  Thansactions  of  ibm 

Royal  SociEtY* 
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N  a  paper  which  I  some  time  since  presented  to  this 
Society,  (printed  in  the  Phil.  Trans,  for  1800,)  I  endea-* 
voured  to  ascertain  the  causes,  and  to  explain  the  various 
caseS)  of  horizontal  refraction,  which  I  had  either  ob^- 
served  myself,  or  had  seen  described  by  otberSi 

At  the  time  of  writing  that  essay,  I  had  not  met  with 
the  ^'  M^moires  sur  TEgypte,*'  published  but  a  short 
time  before  ;  and  I  was  not  aware  that  an  account  had 
been  given  by  M.  Monge,  of  the  phenomenon  known  to 
the  French  by  the  name  of  mirage,  which  their  army  had 
daily  opportunities  of  seeing,  in  their  march  through  the 
deserts  of  Egypt.  ^ 

In  the  perusal  of  this  memoir,  I  could  not  fail  to  dedve 
instruction  from  the  information  it  contained ;  but,  as  the 
facts  related  by  him  accord  entirely  with  the  theory  that 
I  had  advanced,  I  was  by  no  means  induced  to  adopt 
the  explanation  that  he  has  proposed,  in  preference  to 
my  own^ 

The  definite  reflecting  surface  which  he  supposes  to 
take  place  between  two  strata  of  air  of  different  density, 
is  by  no  means  consistent  with  that  continued  ascent  of 
farefied  air,  which  he  himself  admits ;  and  the  explana<' 
tion  founded  on  this  hypothesis  will  not  apply  to  other 
cases,  which  piay  all  be  satisfactorily  accounted  for,  upon 
the  supposition  of  a  gradual  change  of  density,  atid  suc- 
cessive curvature  of  the.  rays  of  light  by  refraction^ 

II  h  h  2  I  hav# 
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t  have  since  learned  that  the  same  subject  bad  also 
been  ably  treated  by  Mr*  Woltman,  in  Gilbert's  **  Annn^ 
len  der  Physik  -/'  but  I  have  to  regret  that  this  disserta- 
tion,  as  well  as  that  of  Grilber)  in  the  same  Annals,  were 
written  in  a  lanp^u^ge  that  was  unknown  to  me,  and  that 
I  oould  not  avail  myself  of  the  assistance  that  I  might 
otherwise  have  received  from  their  researches. 

When  I  formerly  engaged  in  this  inquiry,  being  im- 
{)ressed  with  the  advantage  to  be  derived  from  it  to  nau- 
tical astronomy,  on  account  of  the  variations  in  the  dip 
of  the  apparent  horizon,  from  which  all  observations  of 
altitude  at  sea  must  necessarily  be  taken,  I  suggested  the 
expediency  of  a  series  of  observations,  to  be  made  by  a 

*  pei'son  attentive  to  those  changes  of  temperature  or  mois> 
tut'e  <tf  the  atmosphere,  on  which  he  n>ight  find  the  de- 
pression of  his  horizon  principally  to  depend.  I  bad  at 
that  time  no  expectation  that  I  could  myself  pursue  this 
subject  farther  to  any  useful  purpose,  having  little  pro- 
spect of  residing  for  a  sufficient  length  of  time  in  view  of 
If^e  sea,  and  seeing  no  other  method  by  which  the  same 
end  miglit  he  accomplished.  I  have,  however,  since 
that  time,  foand  means  to  satisfy  myself,  by  observations 
over  the  surface  of  the  Thames,  that  although  the  quan-^ 
tity  of  refraction  varies  in  general  with  any  change  of  the 
thermometer  or  hygrometer,  yet  the  law  of  these  varia- 
tions is  not  altogether  so  simple  as  I  had  hoped  it  might 

*  be  found. 

I  shall,  on  the  present  occasion,  first  relate  the  facts  on 
which  this  opinion  is  founded,  and  which  are  in  them- 
selves sitl-ficicritly  remarkable,  on  account  of  the  unex- 
pected quantity  of  refraction  observable  ot6r  a  shoi^  ex- 
tent of  water  j  I  shall,  in  the  next  place,  shew  that  the 
exa^t  deter itii nation  of  the  concurrent  changes  of  th^  at- 
jmo^dtj^re  are  of  less  value,  and  their  irregularities  pf 
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less  .consequence,  than  I  bad  conceived,  as  there  is  a 
very  easy  method  whereby  the  quantity  of  dip  at  sea  may 
be  at  any  time  correctly  measured ;  and  therefore  the 
end  which  I  sought  by  indirect  means,  mky  be  at  once 
directly  attained. 

The  first  instance  that  occurred  to  me,  of  observable 
refraction  over  the  surface  of  the  Thames,  was  wholly 
accidental.  1  was  sitting  in  a  boat  near  Chelsea,  in  such 
a  position  that  my  eye  was  elevated  about  half  a  yard 
ffom  the  surface  of  the  water,  and  had  a  view  over  its 
surface,  that  probably  somewhat  exceeded  a  mile  in 
length,  when  1  remarked  that  the  oars  of  several  barges 
at  a  distance,  that  were  then  coming  up  with  tlie  tide, 
appeared  bent  in  various  degrees,  according  to  their  dis- 
tance from  me*     The  most  distant  appeared  nearly  in  th« 


form  here  represented  ;  ddy  being  my  visible  horizon  by 
apparent  curvature  of  flic  water  ;  a  b,  the  oar  itself  in  its 
inclined  position  ;  and  b  c  an  inverted  image  of  the  por- 
tion be.  By  a  little  attention  to  other  boats,  and  to 
buildings  on  shoi'e,  I  could  discern  that  the  appearance 
of  all  distant  objects  seen  near  the  surftice  of  the  water 
ivas  affected  in  a  similar  manner,  but  that  scarcely  any 
of  them  afforded  images  so  perfectly  distinct  as  the  ob- 
lique line  of  an  oar  dipped  in  the  water. 

A  person  present  at  the  time  (as  well  as  some  others  to 
whom  I  have  since  related  the  circumstance)  was  inclined 
to  attribute  the  appearance  to  reflection  from  the  surface 
ff  the  Water;  but,  by  a  moderate  share  of  attention,  a 

very 
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very  evident  difference  may  be  discovered  between  the 
inversion  occasioned  by  reflection,  and  that  which  is 
caused  by  atmospherical  refraction.  In  oases  of  reflection^ 
the  angles  between  the  object  and  image  are  sharp,  the 
line  of  contact  between  them  straight  and  well  defined,  but 
the  lower  part  of  the  imiage  indefinite  and  confused^  by 
means  of  any  slight  undulation  of  the  water.  But,  when 
the  images  are  caused  by  refraction,  the  confines  of  the 
object  and  its  inverted  image  are  rounded  and  indistinct, 
and  the  lower  edge  of  the  image  is  terminated  by  a 
straight  line  at  the  surface  of  the  water.  In  addition  to 
these  marks  of  difference,  there  is  another  circumstance 
which,  if  attended  to,  must  at  once  remove  all  doubt; 
for,  by  bringirig  the  line  of  sight  near  to  the  sufface  of 
the  water,  boats  and  other  small  objects  are  found  to  be 
completely  hidden  by  an  apparent  horizon,  which,  in  so 
short  a  distance,  cannot  be  owing  to  any  real  curvature 
of  the  water,  and  can  arise  solely  from  the  bending  of  th& 
irays  by  refraction. 

When  I  reflected  upon  the  caused  which  were  probably 
instrumental  in  the  production  of  these  phenomena,  they 
appeared  referrible  to  difference  of  temperature  alone4 
After  a  succession  of  weather  so  hot  that  the  thermometer, 
during  one  month  preceding,  had  been  twelve  times  above 
80**,  and  on  an  average  of  the  montli  at  68%  the  evening 
of  that  day  (August  22,  1800)  was  unusually  cold,"  the 
thermometer  being  5b^,  The  water  might  be  supposed 
to  retain  the  temperature  it  bad  acquired  during  a  few 
weeks  preceding,  and,  by  warming  the  stratum  of  air 
immediately  contiguous  to  it,  might  cause  a  diminution 
of  its  refractive  density,  sufficient  to  effect  this  inverted 
curvature  of  the  rays  of  light,  in  the  manner  formerly 
explained.  As  I  was  at  that  time  unprovided  with  in- 
iBtruments  of  any  kind^  J  had  it  not  in  my  power  to  esti* 
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snate  the  quantity  of  refraction,  or  temperatures ;  and 
can  only  say  that^  to  my  hand,  the  ivater  felt  in  an  un*. 
co<nmon  degree  warmer  than  the  air. 

Being  thus  furnished  with  an  unexpected  field  for  ob- 
nervation,  I  from  that  time  took  such  opportunities  as 
similar  changes  of  the  weather  afforded  me,  of  examining 
Itnd  measuring  the  quantities  of  refraction  that  might  be 
discovered  by  the  same  means  over  another  part  of  the 
river,  that  I  found  most  suited  to  my  convenience. 

The  situation  from  which  the  greater  part  of  my  obser-k 
rations  were  made  was  at  the  S£  corner  of  Somersets- 
house.  The  view  from  this  spot  extends  under  Black-^ 
friars-bridge,  towards  London-bridge,  upwards  of  a  mile 
in  length,  and  in  the  opposite  diriection  through  West* 
minster-bridge,  which  is  three  quarters  of  a  mile  distant. 

Such  distances  are  however  by  no  means  necessary ;' 
and  indeed  the  air  over  the  river,  in  c'old  weather,  is  ge^ 
nerally,  or  at  least  very  frequently,  not  sufHciently  clear 
for  seeing  distinctly  to  so  great  distances.  For,  since  the 
winds  which  are  most  likely  to  effect  a  sufficient  change 
of  temperatare,  on  account  of  their  coldness,  are  usually 
from  the  E,  or  NE,  the  principal  smoke  of  the  town  ir 
then  brought  in  that  direction,  and  hovers,  like  a  dense 
fog  over  the  course  of  the  river.  This  circumstance  de^ 
prived  me  of  many  opportunities  which  the  changes  of 
the  thermometer  indicated  to  be  favourable  for  my  pur- 
pose, and  obliged  me  often  to  make  use  of  shorter  dis-. 
tances  than  I  should  otherwise  have  chosen,  by  bringing 
the  line  of  sight  as  near  as  I  could  to  the  surface  of  the 
water. 

For  this  purpose,  I  had  a  plane  reflector  fitted  to  the 
object-end  of  a  small  pocket  telescope,  at  an  angle  of  45% 
so  that,  when  the  telescope  ^a^  Held  vertically,  it  gave  a 
l^orizontal  view  ^t  any  level  that  was  found  most  eligible. 

When 
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Wb?n  th^  wuter  has  been  calm,  I  have  observed  that  the 
greatest  refraction  was  visible  within  an  inch  or  two  of  its 
surface,  and  I  have  then  seen  a  refraction  of  six  or  seven 
jninutes  in  the  space  of  300  or  400  yards :  at  other  times, 
I  have  found  it  greatest  at  the  height  of  a  foot  or  two ; 
but,  in  this  case,  a  far  oiQre  extensive  view  becomes  ne^ 
oessarv* 

Tb^  first  measures  that  I  took  were  on  the  23d  of  Sep* 
iember,  ISOO.  The  water  was  Sj**  warmer  than  the  air, 
and  I  found  a  refraction  of  about  4'* 

Oct,  n.  The  diffe^en^e  of  temperature  was  3*,  and  th^ 
refraction  3\ 

Oct.  22.  The  water  was  11}*  warmer  thc^n  the  air,  yet 
tic  quantity  of  refraction  did  not  exceed  3'. 

The  smallncss  of  the  quantity  of  refraction  upon  thi^ 
dccasioQ  I  attributed  to  the  dryness  of  tlie  atmosphere, 
conjecturing  that  a  rapid  evaporation  might  in  gi-eat 
measure  counteract  that  warmth  which  the  water  would 
Otherwise  have  communicated  to  tlie  air. 

From  that  time,  therefore,  I  have  rvoted  not  only  the 
heights  of  tlie  thermometer  in  the  water  and  in  the  air, 
Inzt  have  added  also  the  degrees  of  cold  produced  by 
keeping  the  bulb  of  it  moistened  for  a  sufficient  time  to 
render  it  stationary.  In  confirmation  of  my  conjecture 
respecting  the  dryness  of  October  22,  1  have  also,  in  the 
fbiiowing  table,  which  comprises  the  whole  of  my  ob- 
serv:ai^us,  inserted  a  column  from  the  Register  kept  at 
the  apartments  of  the  Royal  Society,  containing  thtj 
Iseigtus  of  the  hygrometer^  ou  those  mornings  when  my 
observations  were  muJe. 
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3 
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10 

58 

64 
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7 

2 

70 
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63 

64 

1 

2 

From  a  review  of  the  preceding  table  it  will  be  found, 
upon  the  whole,  that  when  the  winter  is  wanner  than  the 
air,  some  increase  of  depre^ion  of  the  horizon  may  be 
expected  ;  but  that  its  quantity  will  be  greatly  influenced 
and  in  general  diminished,  by  dryness  of  the  atmosphere. 

It  appears,  however,  that  no  observable  regularity  is 
deducible  from  the  measures  above  given  ;  but  that  tho 
quantity,  on  some  occasions,  is  far  different  from  what 
the  states  of  the  thermometer  and  hygrometer  would  indi<« 
cate.  On  the  9th  of  September,  for  instance,  the  dif- 
ference of  temperature  is  only  |%  and  the  evaporation,  to 
counteract  this  slight  excess  of  warmth,  produced  as 
much  as  3*  of  cold ;  nevertheless,  the  refraction  visible 
was  full  5^  In  this  observation  I  think  that  I  could  no( 
be  mistaken,  as  the  water  was  at  the  time  perfectly  calm, 

Vol.  III.-^econd  Series.  I  i  i  the 


$S$  Obstnations  on  the  Suantitjf  »f1wriz(mtd  'Refraction ; 

the  air  uncommonly  clear,  and  I  had  leisure  to  pay  parti- 
cular attention  to  so  unfor^een  aft  occurrence. 

This  one  instance  appears  conformable  to  the  opinion 
entertained  by  Mr.  Huddart,  and  by  M.  Monge,  that, 
under  some  circumstances,  the  solution  of  water  in  the 
atmosphere  causes  a  decrease  in  its  refractive  power  ;  but 
on  no  otlier  occasion  have  I  been  induced  to  draw  a  simi- 
lar inference. 

The  object  that  1  have  at  all  times  chosen,  as  shewing 
best  the  quantity  of  refraction,  has  been  either  an  oar 
dipped  in  the  water  at  the  greatest  discernible  distance^ 
or  some  other  line  equally  inclined  ;  and  the  angle  mea- 
sured has  been,  from  the  point  where  the  inverted  image 
is  terminated  by  the  water,  to  that  part  of  the  oar  itself 
which  appears  to  be  directly  above  it.  (The  apparent 
magnitude  of  eCy  Fig.  p.  421.) 

The  eight  first  angles  were  taken  with  a  mother-of- 
pearl  micrometer  in  the  principal  focus  of  my  telescope, 
'  and  are  not  50  much  to  be  depended  upon  for  accuracy 
as  the  succeeding  eight.  These  last  were*  measured  with 
a  divided  eye-glass  micrometer,  and  consequently  are 
not  liable  to  any  error  frpm  unsteadiness  of  the  instru- 
ment or  object. 

From  the  forcooinij  observations  we  learn,  that  the 
quantity  of  refraction  over  the  surface  of  water  may  be 
very  considerable,  wlere.  the  land  is  near  enough  to  rn- 
fluence  the  temperature  of  the  air.  At  sea,  however,  $0 
great  di.fferepces  ot  temperature  cannot  be  expected ;  and 
and. the  increase  of  dip  paused  i)y  this  variation  of  hori- 
zontal, refraction,  it  is  to  be  presumed,  is  not  so  grc:;tas 
jn  the  coi^fmied  courbC  of  a  river  ;  but,  if  we  consider 
that  it  may  aiso  be  subject  to  an  equal  diminution  from 
-  an  opposite  cause,  and  that  tlie  horizon  may  even  be- 
eOp(e  appareiitly  elevated;,,  tliere  can  be  no  queblion  that 
•  b  the 
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tK^  ^rror  iu.  nautical  oi^f  rvatioQ$,  arising  ft'ojm  a  &uppo-« 
sjlion  that  it  is  invariably  according  to  the  hdght  of  the 
observer,  stands  in  needpf  correction. 

The  remedy  employed  by  Mr.  Huddart*,  of  taking. 
tiv)o  angks  of  the  sun  iron^  opposijte  points  of  the  horizon 
at  the  same  time,  and  considering  the  excess  of  their  sum 
above  180'  as  double  the  dip,  must  without  doubt  be  ef- 
fectual ;  but,  from  causes  which  he  assigns,  it  is  practi- 
cable only  within  certain  litoits  of  zenith  distance  ;  for, 
where  the  zenith  distance  4s  small,  and  the  changes  of 
azimuth  rapid,  there  is  required  considerable  dexterity 
and  steadiness  of  a  single  observer  who  attempts  to  t:urii 
in  due  time,  from  one  observation  to  another ;  and  when 
it  exceeds  30^,  the  greater  angle  cannot  be  mi^asured  with 
a  se:^tant,  and  consequently  his  method  is,  with  that  in- 
strument, of  use  only  in  low  latitudes. 

On  account  of  the  difficulty  attending  somq  gf  the  ad- 
j.ustments  for  the  back  observation,  he  rejects  that  me* 
thod  for  taking  ai)gles  in  general,  with  much  reason  ;  but 
be  has  thereby  overlooked  a  means  of  determining  the 
dip,  which  I  am  inclined  to  think  miglit  be  employed 
with  advantage  i.^  all  latitudes,  without  any  occasion  to 
hurry  tlie  most  inexperience^  or  cautious  obsef  vej'. 

By  die  back  observation,  the  whole  vertical  angje  be- 
tween any  t^o  opposite  points  of  tlie  horizpn  may  be 
measured  ,^t  once,  either  before  or  after  taking  an  alti- 
tude. Half  the  excess  of  this  angle  above  180°  should  of 
course.be  the  dip  required. 

..  Bu^t  if  it  be  doubtful  whether  the  instrument  is  duly  ad- 
justed, a  second  observation  becomes  necessary.  The 
instrument  must  be  reversed,  and,  if  tlie  apparent  de- 
ficiency of  the  opposite  angle  from  180°  be  not  equal  <o 

*  Phil.  Trans,  for  J  797,  p.  40. 
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the  excess  before  obtained,  the  index  error  may  then  be 
corrected  accordingly ;  and,  since  the  want  of  adjustment, 
either  of  the  glasses  at  right  angles  to  the  plane  of  the 
instrument,  or  of  the  line  of  sight  parallel  to  it,  will  af- 
fect both  the  larger  and  smaller  angles  very  nearly  in  an 
equal  degree,  the  i  part  of  their  difference  will  be  ex- 
tremely near  the  truth,  and  the  errors  arising  from  want 
of  those  adjustments  may  with  safety  be  neglected. 

This  method  of  correcting  the  index  trror  for  the  back 
obserration  at  sea  was  many  years  since  recommended  by 
Mr.  Ludlam  *  ;  yet  I  do  not  find  that  it  has  been  noticed 
by  subsequent  writers  on  that  subject,  or  suggested  by 
any  one  for  determining  the  dip;  but  i  can  discover  no 
reason  for  which  it  could  be  rejected  as  fallacious,  and  I 
should  hope  that  in  practice  it  would  be  found  conFC* 
nient,  since  in  theory  it  appears  to  be  effectual. 

The  most  obvious  objection  to  this,  as  well  as  to  Mr. 
Huddart's  method,  is  the  possibility  that  the  refraction 
may  be  in  some  measure  different  in  opposite  points  of 
the  horizon  at  the  same  time.  When  land  is  at  no  great 
distance,  such  an  inequality  may  be  found  to  occur  ;  but, 
upon  the  surface  of  the  ocean  in  general,  any  partial  va- 
riations of  temperature  can  rarely  be  supposed  to  exist ; 
and  it  is  probable,  that  under  any  circumstances,  the 
difference  will  not  bear  any  considerable  proportion  to 
the  whole  refraction  ;  nor  can  it  be  thought  a  sufficient 
reason  for  rejecting  one  correction  proposed,  that  there 
may  yet  remain  other  smaller  errors,  to  which  all  me- 
thods are  equally  liable,  but  which  it  is  not  the  object  of 
the  present  disseitation  to  rectify, 

^  ,  I 

#  Oi^eetions  for  the  use  of  Dadley's  quadrafit,  t771>  §  88,  p.  S6. 
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On  a  rich  and  cheap  Compost.    By  A.  Hunter,  M.  Z). 
From  Hunter's  Georgical  Essays. 


I 


N  the  Essay  on  the  Nourishment  of  Vegetables  *•,  F 
endeavoured  to  show  that  oil,  made  riiiscible  with  trater, 
constitutes  the  chief  nourishment  of  vegetables.  A 
greater  number  of  proofs  might  have  been  produced  in 
support  of  that  doctrine ;  but  I  flatter  myself  that  those 
already  advanced  will  be  thought  sufficient. 

Having  reason  to  believe  that  my  theory  was  founded 
upon  facts  and  experiments,  I  was  desirous  of  converting 
it  to  public  utility.  And  as  I  apprehended  that  a  com- 
post might  be  discovered,  upon  the  principles  advanced, 
which  would  come  cheap  to  the  farmer,  and  be  of  easy 
carriage,  I  diligently  employed  myself  in  prosecuting  the 
inquiry. 

In  the  course  of  itivestigation  I  took  care  to  reason 
upon  proper  data ;  carefully  avoiding  every  degrcfe  of 
partiality  to  my  system. — In  philosophy  nothing  is  so  de* 
lusive  as  prejudice. 

After  making  various  trials,  I  at  last  discovered  what  I 
so  ardently  sought  after  ;  but  as  I  have  not  the  vdnity  to 
think  my  experiments  sufficiently  conclusive,  I  embrace 
this  opportunity  to  request  the  assistance  of  the  practical 
farmer,  in  order  that  the  merits  of  the '  invention  may  be 
fiilly  determined. 

Should  my  theory  concerning  the  food  of  plants  be 
foiifid  erroneous,  the  compost  of  course  will  be  disre« 
garded.  But,  on  the  contrary,  should  it  be  agreed  to, 
that  oil,  under  certain  modifications,  made  miscible  with 
vi'Ater,  constitutes  the  chief  nourishment  of  vegetables, 

^  S«e  the  1^8t  Number  of  ibis  workj  page  349. 
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then  tlie  invention  will  probably  become  a  subject  for  fu- 

tu'Ve  experiment. 

Though  theory  may  direct  our  inquiries,  yet  experi- 
ence must  at  last  determine  our  opinions,  for  which  rea- 
son I  propose  to  enlai^e  my  experiments  ;  and  as  I  have 
no  other  view  but  the  investigation  of  truth,  I  shall  lay 
them  faithfully  before  the  public,  whether  they  prove 
successful  or  not. 

We  know  that  a  number  of  experiments,  made  by  dif- 
ferent persons,  and  in  different  places,  are  essentially 
necessary  towards  establishing  the  truth  of  any  received 
opinion  in  agriculture.  How  much  more  necessary  is  it 
to  request  the  assistance  of  the  practical  farmer,  in  de- 
ternuning  the  merits  of  a  new  invention?  for  such  I 
esteem  the  compost  I  here  communicate. 

Virgil,  indeed,  has  recommended  the  lees  of  oil  as  a 
manure  y  and  the  ingenious  Dr.  Home  has  mentioned 
olive  oil ;  but  neither  of  them  reflected  upon  the  absolute 
necessity  of  rendering  the  oil  miscible  with  water,  by 
means  of  an  alkaline  salt. 

I  judge  it  unnecessary  to  repeat  what  I  have  already 
advanced  upon  the  food  of  plants.  I  sliall  therefore  refer 
the  reader  to  the  first  Essay,  as  it  contains  the  greatest 
part  of  the  reasoning  upon  which  the  following  compost 
is  founded. 

7!»  make  Oil^Ccmpost. 

L    s,    d» 

Take  North*  American  potash  1 2  lb.    ...0^0 

Break  the  salt  into  small  pieces,  and  put  it  « 

into  a  convenient,  vessel  with  four  gallons  of 

water.     Let  the  mixture  stand  forty-eight  . 

hours,  then  add  course  train-oil^  14  gallons    0  14    p 

£.0  18     0 
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'    In  a  few  days  the  salt  wU(  be  dissolved,  and  the  im:&- 
ture,  upon  stirring,  will  become  nearly  uniform.  , 

Tfike  fourteen  bushels  of  sand,  or  twenty  of  dry  mouldy 
•Upon  these  pour  the  above  liquid  ingredients,  ,  Turn  this 
composition  frequently  over,  after*  adding  to  it. as  much 
fresh  horse-dung  as  w^ill  bring  on  heat  and  fermentation^ 
in  six  months  it  will  be  fit  for  use. 

I  apprehend  that  the  above  quantity .  will  be  found,  sjuf- 
ficient  for  an  acre  :  my  trials,  however,  do  not  give  me 
sufficient  authority  to  determine  upon  this  point. 

For  the  convenience  of  carriage,  I  Have  directed  no 
more  earth  to  be  used  than  will  effectually  take  up  the 
liquid  ingredients.  But  if  the. .farmer  chooses  to  mix  up 
the  compost  with  the  mould  of  his  field,  I  would  advise 
him  to  use  a  larger  portion  of  earth,  as  he  will  thereby 
be  enabled  to  distribute  it  with  more  regularity  upon  the 
surface.  I  have  not  yet  had  any  extensive  trial  of  its  ef- 
j&cacy  upon  pasture  and  meadow  grounds  :  but  I^presume 
that  whatever -will  nourish  corn,  will  alsq  feed  the  roots 
of  grass.  When  used  upon  such  lands,  it  should  be  put 
on  during  a  rainy  season,  as  all  top-dressings  are  injured 
by  the  solar  heat. 

Al}  kinds  of  cattle  must  be  kept  off  the  lands  for  some 
time,  as  they  will  bite  the  grass  too  close  in  quest  of  the 
salt  contained  in  the  compost,  which  I  have  found  to  be 
the  case  in  small  trials. 

I  shall  here  observe,  that  the  oil-compost  is  only  in- 
tended to  supply  the  place  of  rape-dust,  soot,  woollen 
rag§,  and  otlier  expensive  hand-dressings.  It  is  in  all  re- 
spects inferior  to  rotten  dung :  where  that  can  be  ob- 
tained, every  kind  of  manure  must  give  place  to  it. 

At  the  same  time  that  dung  affords  nourishment,  it 
opens  the  pores  of  the  earth.  Hand-dressings,  on  the 
contrary,  give  food  to  plants,  but  contribute  little  to^ 

wards 
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^ards  loesening  the  soil.  This  is  an  useful  and  practical 
distinction,  and  may  be  applied  through  all  the  variety 
of  manures  made  use  of  by  the  farmer. 

I  presume  that  the  oil-compost  resembles  the  natural 
food  of  plants  ;  but  I  submit  that,  as  well  as  ^very  things 
«lse,  to  experi6rice,  our  unerring  guide. 

It  may  be  objected,  that  it  has  not  sufficiently  under- 
done the  putrid  ferment^  to  attenuate  the  oily  particles. 
The  use  of  rape-dust,  j^oot,  horn^havings,  and  woollen 
rags,  take  off  that  objection,  and  at  the  same  time  confirm 
the  theory  upon  which  the  above  compost  is  founded. 

I  do  not  take  upon  me  to  direct  the  experienced  farmer 
in  the  manner  of  using  this  new  cotnpost.  I  would  have 
every  person  apply  it  in  the  way  most  agreeable  to  him- 
self. Many  things  will  occur  to  the  practical  husband- 
man, that  no  reasoning  of  the  philosopher  could  foresee. 
By  attending  to  the  different  ways  of  using  it,  we  may 
reap  considerable  advantages.  Improvements  may  be 
collected  even  from  the  highest  degree  of  mismanage- 
ment. 

Facts  must  ever  be  the  foundation  of  our  reasoning. 
Without  them  the  philosopher  is  a  kind  of  Ignis  fattms. 
Instead  of  unfolding  nature,  he  covers  her  with  a  cloud, 
and  endeavours,  as  it  were,  to  bring  old  Chaos  back 
again  into  the  world. 

Should  I  presume  to  instruct  the  fanner  in  the  manage* 
ment  of  the    compost,    I  would   recommend  it  to  be 
'  sown  immediately  after  the  grain,  and  both  harrowed  in 
together. 

The  following  experiment,  though  trifling  in  its  own 
nature,  gave  me  the  first  encouragement  to  prosecute 
the  subject  upon  a  larger  scale.  —  \  to^ok  four  pots, 
Nos.  1,  2,  3,  4, 

No.  U 
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^lo.  1  contained  I2lb«  of  barren  sand  witB  Iq2.  of 
the  sand  oil-composti 

No.  2—1 2  lb.  of  sandy  Without  finy  mixturei 

Noi  3-^12  lb.  of  sand,  With  |  oz*  of  skked  lime* 

Nd.  4-^12  lb.  of  sand,  with  4  oz.  of  the  sand  oil* 
composts 

In  the  ttidnth  df  Match  1  pilt  sli:  gt*alris  df  wheat  into 
each  pot,  and  during  the  sUmmet*  I  occasidnallv  Watered 
the  plants  with  filtered  water.  All  the  time  that  the 
plants  Wei*e  consuming  the  faHna,  I  could  observe  tut 
little  difference  in  their  appeatancCi  But  after  one 
month's  growth  I  remarked  that  Nd.  1  Was  the  best.    Np.  2^ 

Oi  3,  the  next*     No*  4^  much  the  worst* 

In  August  I  made  the  following  observations : 

No.  1  had  five  small  ears^  Which  contained  a  i^W  pctof 
grains. 

No.  2  had  three  small  cat's,  whidh  scare?  deserved  the 
liame  of  ears,  containing  a  fteW  grains^  mueh  inferior  i4 
goodness  to  the  former. 

Ndi  3  had  no  ears*  Only  I  observed  tWd  Very  smalt 
Dhcs  within  their  respective  sheaths,  which,  for  wa^t  ot 
Vegetable  strength,  never  made  theit  appeatance. 

Noi  4  had  no  ears$  the  stalks  appearing  stunte4  ii) 
their  gfowth. 

I  removed  the  plants  from  theii^  pots,  and  took  a  view 
of  the  rddts  df  eacht 

No.  I,  The  I'oots  tolei*able  large,  and  well  spread* 
.    No»  2i  The  I'odts  not  so  large*    . 

No>  3.  The  roots  vei*y  short  and  dmalt. 

No.  4*  The  roots  much  the  shortest^  with  the  a|)peaf^ 
ance  df  being  ricketty*  • 

Upon  this  experiment  I  I'etnark  i 

1 .  That  the  oil-compost  may  be  Cdnsider^d  ais  it  Vege* 
table  food ;  but  that,  when  used  too  liberally^  the  alkaline 
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salt  will  burn  up  the  roots  of  the  plant,  and  hinder  veg^^ 
tation.  For  which  reason  I  would  recommend  the  com- 
post to  be  exposed  to  the  influence  of  the  air  for  sbmef 
tnonths  before  it  is  laid  oh. 

i.  That  lime  contains  no  vegetable*  food,  afid  is,  in  its 
own  nature,  an  enemy  to  vegetation.  It  is,  hbwevef, 
of  excellent  use  in  assisting  vegetation,  in  the  manner 
described  in  the  Essay  on  the  Nourishment  of  Vegetables. 

My  experiments  teach  me,  that  all  kinds  of  soils  may 
be  benefited  by  this  iftanure.  The  limestone,  gravelly, 
sandy,  and  chalky  soils  seem  to  require  it  inost.  The 
rich  loams  and  good  clays  have  nourishment  within  them- 
selves', and  stand  more  in  need  of  the  j:^l6tigli  than  the 
dunghill. 

It  is  observed  by  farmers,  that  rape-dust  seldom  suc- 
ceeds with  spring-corn  unless  plentiful  rains  fall  witluDi 
a  few  weeks  after  sowing.  I  have  more  than  once  made 
the  same  observation  upon  the  oil-compost,  which  in- 
duces me  to  recommend  it  for  winter  crops  only.'  From 
the  unctuousness  of  its  nature,  it  is  moi*e  than  prqj^able, 
*  that  it  should  lie  exposed  for  a  long  time  to  the  influence 
>of  the  weather,  which  benefit  it  is  deprived  of  when  used 
for  barley,  and  such  crops  as  are  sown  late  in  the  spring. 
I  am  confirmed  in  this  idea  from  repeated  experiments 
made  with  the  comp6st  upon  turnips,  which  generally 
proved  unsuccessful.  Buf^  at  the  same  time  I  invariably 
found  that  Ihose  parts  of  the  field  on  which  the  compost 
had  been  spread  produced  the  best  crops  of  grain  the  fol- 
lowing year.  From  this  slow  manner  of  giving  its  vir-* 
*tues,  it  -seems  to  be  an  improper  dressing  for  all  plant* 
that  have  a  quick  vegetation. 

Agreeably  to  the  theory  advanced  in  the  first  Essay,  1 
presume  that  all  lands,  which  have^  been  exhausted  by 
frequent  crops,  ^re  robbed  of  their  oily  particles,  and 

consequently 
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I50nsequei)tly  have  become  barren.  The  oil-compost,  as 
it  plentifully  restores  particles  similar  to  those  that  are 
carried  off,  has  a  fair  appearance  of  proving  an  excellent 
Restorative.  To  Ian Js  under  such  circumstances  lime 
^lone  is  the  wor«t  manure  that  can  be  applied. 
*  This  last  observatiq^  naturally  leads  me  to  wish  for  a 
generar  history  of  manures,  upon  ^ound  and  rational 
principles.  I  cannot  help  regarding  that  necessarv  part 
of  husbandry  as  .a  subject  but  imperfectly  understood. 
Whoever  succeeds  in  that  difficult  task  will  prove  him- 
self a  real  friend  to  mankind.  Without  it  agfriculture 
^ust  remain  a  vague  and  uncertain  study. 


I  ■;   j^  *' 
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Observations  on  the  Process  of  Tanning^ 

By  Mr,  Davy. 

From  the  Journals  of  the  Royal  Institution  of 

Great  Britain. 

I.  On,  tH'  Breparation  of  Skin  for  Tanning, 


N  all  the  processes  for  forming  leather,  the  skins  are 
^epilated^  an4  freed  from  flesh  and  extraneous  matter 
\)efore  they  are  submitted  to  the  action  of  the  tanning 
lixivium.  In  som^  cases,  when  large  skins  are  employed, 
a  slight  degree  of  putrefaction  is  induced,  for  the  purpose 
of  enabling  the  hair  to  be  readily  separated  ;  but  in  ge- 
neral this  effect  i3  produced  by  a  mixture  of  lime  and 
'\vater. 

The  process  by  putrefaction  is  so.  simple  as  to  require 
no  comment :  the  epidermis  is  loosened  by  it,  and  the 
cellular  substance  that  constitutes  the  bulb  of  the  hair 
softened  in  such  a  manner  that  it  may  be  easily  separated 
^om  the  cutis  ot  true  sj||^n. 

Kkk  2  When, 
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When  lime  is  eixtplojed,  it  has  beei^  generally  snip** 
posed  that  it  acts  by  desti^ying  the  epidermis,  so  as  to 
render  it  soluble  in  water.  This,  bowev^,  doj^s  not  ap- 
pear to  be  ilie  case :  I  f^xposed  to  two  ounpes  of  ]ime<T 
vater  four  grains  of  epidermis,  separated  fropi  cow-skin, 
find  wlucb  h^cl  been  freed  fron^  loose  moistqre  by  blot-* 
ting-paper ;  but,  after  five  days,  it  appeared  rather  of 
'  larger  volume  than  before ;  and  instefid  of  having  losi 
any  weigh^  I  foun4  ths^l  it  bad  g^^ed  very  nearly  half  a^ 
^rain, 

The  epidennin  has  been  supposed  to  consist  of  coagu-^ 
|ated  albumeii.  In  comparing  its  properties  with  those 
of  the  coagulated  white  of  the  egg,  there  was  ^  striking 
ftnalogy  perceived  between  them :  bpth  were  soluble  in 
the  caustic  alkalies  by  long  escposure,  and  were  acted 
^on  by  the  acids. 

In  ei^amining  the  pircumstaApe  of  the  i^ction  of  lime- 
nvater,  and  of  milk  of  Umf»,  upon  skin,  I  have,  always 
observed  that  (he  cuticle,  b  rendered  extremely  loose  and 
fpable  after  the  action  :  froiQ  which  it  is  probably  that 
it  combinos  with  the  lime,  so  as  to  form  an  insoluble 
compound.  This  i^ay  be  observed  indeed  in  washing 
^he  hands  with  lime-water  :  the  cuticle  becomes  extreme* 
ly  rough  i^n4  dry  ;  whereas,  after  the  action  of  weak  aU 
Jialine  solutions,  which  fprx^  solql^le  coqipounds  with  it, 
it  is  found  smooth. 

Not  on|y  the  epidenpis,  but  likewi^  the  soft  matter 
at  the  extreqiity  of  the  hair,  is  acted  ypqn  by  }ime  ;  and, 
this  effect  inust  tend  considerably  to  facilitate  the  process 
of  depilation.  Likewisft  the  fat  and  ojly  matter  adhering 
to  the  skin,  from  saponaceous  cpq\pounds  wi^h  the  earth, 
and  these  compounds  are  rempved  with  otlier  extraneous 
matter,  b^fofe  the  skins  are  subrnitted  t^  2Miy  new  cbe- 
micfjagents*    ^, 

It 
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It  has  been  proposed  to  nse  the  residuum  of  the  tanning 
Jixivium  or  the  exFjausteJ  oo^e,  for  the  purposes  of  de** 
pilation  ;  but  this  liquor  seems  to  coritiiin  no  substances 
capable  of  acting  upon  the  epidermis,  or  of  loosenintT 
the  hair;  and  when  skin  is  depilated  by  being  ex[:c:el 
to  it,  the  eflPect  must  really  be  owing  to  incip  ent  putio^ 
faction. 

Skins,  after  being  depilated  and  cleansed,  are  in  tins 
country  generally  subjected  to  other  processes  oT  bie- 
paratiori  before  they  are  impregnated  with  the  taiiiiiiig 
principle,  * 

The  large  9,nd  thick  hides  which  have  undergone  inci- 
pient putrefaction,  are  introduced  for  a  sliort  time  into  a, 
strong  infusion  of  bark,  when  tliey  are  s^id  by  manufac-' 
turers  to  be  coloured  ^  and  after  this  they  are  acted  upon 
by  water  impregnated  with  a,  little  sulphuric  acid,  or  ace-* 
tous  acid  formed  by  the  fermentation  of  barley  or  rye. 
In  this  case  they  become  harder  and  denser  than  before, 
and  fitted,  after  being  tanned,  for  the  purpose  of  forming 
the  stouter  kinds  of  sole  leather.  The  acids  are  capable  of 
combining  both  with  skin  and  with  tannin  ;  and  it  would 
jappear  that,  in  this  process,  a  triple  combination  must  be 
iCtTected  on  the  surface  of  the  skin,  tiiough  from  theory 
lone  should  be  disposed  to  conclude,  that  the  interior  jpart 
could  be  little  modified  in  consequence  of  the  colouring, 
^nd  the  action  of  the  acids. 

The  light  skins  of  cows,  the  skins  of  calvesj  and  all 
smaller  skins,  are  treated  in  a  very  different  way,  being 
sub.naitted  for  sopie  days  to  the  action  of  a  lixivium,  called 
the  grainer,  nr^ad^  by  the  infusion  of  pigeons-dung  in 
water.  After  this  operation  they  are  found  thinner  and 
softer  than  l^efpre,  and  ipore  proper  for  producing  flex- 
ible leather.  When  the  infusion  of  pigeons-dung  is  ex- 
amined,  afte^  iteing  freshly  ipadej  it  is  found  to  contain  a 

Uttle 
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little  carbonate  of  ammonia,  but  in  a  short  time  it  under^ 
goes  fermentation,  when  carbonic  acid  and  Ilydrocar«^ 
bonate  are  giycn  out  by  it,  a^nd  ^  sma^l  quantity  of  ace- 
tous acid  formpd.  The  alkali  \r\  th?  grainer  may  probably 
have  some^  action  upon  the  skin  \  it  ni^y  be  supposed  tOt 
free  it  from  any  oils  or  o^Icarepus  soap  that  remained  ad- 
hering to  it :  but  the  great  effect  probably  depends  upoi^ 
the  complicated  process  of  fermentation,  during  which 
the  skin  loses  its  elasticity,  and  becomes  soft ;  and  it  is 
found  b}'  tenners,  that  dung  whi^h  has  undergone  fer- 
mentation i^  wholly  unfit  for  their  use. 

I  have  tried  several  experiments  on  different  substances^ 
as  substitutes  for  the  pigeons-dung  used  in  the  grainer,^ 
hut  without  gaining  successful  results.  Very  weak  solu- 
tions of  carbonate  of  potash  and  carbonate  of  ammonia 
seemed  to  soften  considerably  smdXl  pieces  of  skin  thati 
had  been  depilated  by  lime  ;  but  when  they  were  tried 
by  Mr.  Purkis,  in  the  processes  of  manufacture,  the  ef- 
fects were  less  distinct.  In  the  western  counties  of  Eng- 
land the  excrement  of  dogs  is  employed  instead  of  pigeons 
dung,  and  culver,  or  the  dung  of  fowls  is  in  common  use^ 
The  dung  of  graminivorous  quadrupeds  enters  only  slowly 
into  fermentation',  and  it  is  not  found  eiEcacious  in  tbq 
process. 

II.  On  the  Impregnatwn  of  Skin  with  the  Tanning 

Principle. 

The  tannipg  lixivium  or  ooze  is  generally  piade  in  th|^ 
country,  by  infusing  bruised  or  coarsely  powdered  oak- 
bark  in  water. 

Skins  are  tanned  by  being  successively  immersed  in  lix- 
iviums,  saturated  in  dilFerent  degrees  with  the  astringent 
principles  of  the  bark.     The  lixiviums  first  employed  are 

usually 
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iiSnally  weak  ;  but  for  the  completion  of  the  process  they 
ate  made  as  stioii^r  as  possible. 

In  the  process  of  tanning,  the  skin  gains  new  chemical 
jtroperties  ;  it  increases  in  iveigbt,  and  becoriies  insolubia 
in  boiiling  watef. 

The  iitfdsions  6f  oak-bark,  when  chemically  exariilned, 
are  found  to  contain  two*  principal  substances;  one  is 
prec*ipitable  by  solution  of  g^'latitie','  made  itvkti  glue  or  • 
isiiiglass  ;  and  gives  a  dense  black  with  solution  of  com- 
mon sulphate  of  iron.  The  other  is  not  thrown  downi 
by  solution  of  gelatine  ;  but  it  precipitates  the  salts  of 
iifon  of  a  brownish  blacky  and  the  salts  of  tin  of  a  fawiit 
colouf. 

The  substance  precipitable  by  solution  of  gelatine'  \x 
the  tanning  principle,  or  the  tannin  of  Seguin.  It  is  es- 
sential to  the  conversion  of  skin  into  leather,  and  in  \S\fi 
process  of  tanning  it  entefs  into  chemical  union  with  the 
ihatter  of  skin,  so  as  to  form  with  it  an  insoluble  com- 
pound. The  other  substance,  the  substance  not  prccipit* 
able  by  gelatine,  is  the  colouring  or  extractive  matter;  it 
fs  ca|)able  of  entering  into  union  with  skin,  and  it  give* 
to  it  a  brown  colour  ;  but  it  does  not  render  it  insoluble 
in  boiling:  water. 

It  has  been  usually  supposed  that  the  infusion  of  oak- 
bark  contains  a  peculiar  acid,  called  gallic  acid  ;  but  some 
late  experiments  render  this  opinion  doubtful ':  and  thii 
principle,  if  it  exists  in  oak-bafk,  is  in  intimate  combina- 
tion with  the  extractive  or  colouring  matter. 

In  the  common  process  of  tanning,  the  skin,  which  is 
chiefly  composed  of  gelatine,  slowly  conabines  in  its  or- 
ganized form  with  the  tannin  and  extractive  matter  of  the 
infusions  T)f  bavk  ;  the  greater  proportion  of  its  increase 
tof  weight  is  however  owing  to  tannin,  and  it  is  from  this 
substance  the  leather  derives  its  characteristic  properties; 
^  ,        \  btit 
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but  its  colour,  and  the  degree  of  its  flexibility^  appear  td 
be  influenced  by  the  quantity  of  colouring  matter  that  it 
contains. 

>  When  skin,  ill  large  quantity,  is  suflered  to  exert  its 
full  action  upon  a  small  portion  of  infusion  of  bark,  coti> 
taining  tannin  and  extractive  matter,  the  fluid  is  found 
colourless.  It  gives  no  precipitate  to  solution  of  glue, 
and  produces  very  little  effect  upon  the  salts  of  iron,  or 
of  tin* 

The  tanning  principle  of  oak-bark  is  more  soluble  in. 
Water  than  the  extractive  matter.  And  the  relative  pro- 
portion of  tannin  to  extractive  matter  is  much  greater 
in  strong  infusions  of  oak-bark,  than  in  weak  ones  y 
and  when  strong  infusions  are  used  for  tanning,  a 
larger  proportion  of  tannin  is  combined  with  the  mat-» 
ter  of  skin. 

For  calf-skins^  and  light .  cow-skins>  which  are  usually 
prepared  in  the  gtainer,  weak  lixiviums  are  Used  in  the 
first  part  of  the  process ;  but  thick  ox-hides,  for  the  pur- 
pose of  stout  sole-leather,  are  generally  kept  in  a  strong 
ooze,  preserved  constantly  in  a  state  approaching  to  sa-' 
turation,  by  means  of  strata  of  bark- 

Calf-skins,  and  light  cow-skins,  in  the  usual  process^ 
require  for  their  full  impregnation  with  tannin  from  two 
to  four  months;  but  thick  ox-hides  demand  from  ten  td 
eicchteen  months. 

In  any  case  the  state  of  the  skirl  with  regard  to  impreg- 
nation with  tannin, may  be  easily  judged  of,  if  it  be  cut 
transversely  with  u  sharp  knife :  in  this  case  the  tanned 
part  appears  of  a  nutmeg  colour  ;  but  the  unimpregnated 
skin  retains  its  whiteness. 

The  tanned  hides  designed  for  sble-leathef  are,  while 
drying,  generally  smoothed  with  a  stout  steel  pin^  and 
beat  ^vith  a  mallet.    13y  this^  process  they  ate  rendered 

,    ♦  denser^ 
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wns(^,  firmer,  arid  less  permieable  to  water:  catf-skin4 
kre  not  subjected  to  the  operation  of  beating  ;  and  tbej^ 
*re  treated  in  different  ways  by  the  turrier,  accordiQg  iui 
tfi^y  are  needed  for  different  fJurposes. 

IIL  General  Remarks  relating  to  the  Proeesses  of  Tanning'^ 

A  very  great  number  of  vegetable  production^;  besideifi 
bak'-bark,  contain  the  principle  Essential  .Co  the  convfir-^ 
ision  of  skin  into  leather  :  galls,  sumacb>  the  bark  bf  tb^^ 
Spanish  chesnutj  of  the  elm,  of  the  common  willow,  and; 
bf  the  Leicester  willow,  the  branches  oC  the  myrtle,  tor- 
inentil^  and  heath,  have  all  been  used  in  the  procres^ef . 
of  tanning. 

Different  methods  have  been  propbsed  for  estimatingf. 
Ihe  quantity  of  tannin  in  different  vegetable  productions^ 
Tannin  by  being  dissolved  in  water  increases  its  specifio; 
gravity,  and  the  hydrometer  has  been  used  for  estimating, 
the  strength  of  the  tanning  ooze.  The  results  given  by 
this  instrument  are,  however,  often  fallacious  in  eompa-f 
rative  experiments^  in  consequence  of  the  presence  6f^ 
Extractive  matter,  and  of  saline  substances  j  and  the  ac- 
tion of  the  solution  of  gelatine  affords  the  best  indicatioD^ 
bf  the  quantity  of  the  tanning  principle; 

The  solution  of  gelatine  most  prpper  for  the  general 
purposes  of  experiments^  is  made  by  dissolving  an  ounce 
of  glue,  or  of  isinglass,  in  three  pints  of  boilincr  water.     • 

The  substance  to  be  examined  as  to  its  tanning  power, 

*Tnay  be  used  in  the  quantity  of  two  ounces ;  it  should  b© 

in  a  state  of  coarse  powder,  or  in  gmall  fragments*     A 

quart  of  boiling  water  will  be  sufficient  to  dissolve  its 

stringent  principles; 

The  solution  of  glue^  or  gelatine,  must  Ipe  pouYed  intd 
ibe  astringent  infusion,  ti}l  the  effect  of  precipitation  \a^ 
%t  an  end^ 

Vol.  IIL — Second  Serjes;  .  L  I  ^bie 
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The  turbid  liquor  must  then  be  passed  through  a  piece 
•f  blottdng-paper,  which  has  been  before  weighed. 

When  the  precipitate  has  been  collected,  and  die  pa- 
per dried,  the  increase  of  its  weight  i^  determined  ;  aisd- 
about  two-fifths  of  this  increase  of  weight  may  be  taken 
as  the  quantity  of  tannin  in  the  ou^ce  of  the  substance 
examined. 

When  solution  of  gelatine  cannot  be  obtained,  a  sola-*^ 
lion  of  albumen  may  be  used.  It  is  made  by  agitating 
the  white  of  an  egg  in  a  pint  of  eold  water.  It  does  not 
putrefy  nearly  so  readily  as  the  solution  of  glue,  and  it 
may  be  employed  with  equal  advantage  in  experiments 
pf  comparison  ;  but  the  composition  of  the  precipitates  it- 
fprms  with  tannin,  has  not  as  yet  been  ascertained. 

The  tanning  principle  in  different  vegetables  is  pos^* 
Mssed  of  the  same  general  characters  ;  but  it  often  exists^ 
in  theni  in  states  of  combination  with  other  substances. 

In  galls  it  is  in  union  with  the  gallic  acid^  In  sumach 
it  is  mixed  with  saline  matter,  particularly  sulphate  of 
Jime  ;  and  in  the  greater  number  of  barks  it  is  in  combi- 
nation with  mucilage  and  different  extractive  and  colour-^ 
ing  matters. 

Leather  tanned  by  means  of  different  astringent  infu- 
sions differs  considerably  in  its  composition  ;  but  it  sel-: 
dom  contains  more  than  one-third  of  its  weight  of  vege-^ 
table  matter* 

Gallic  acid,  and  the  saline  mattei^  in  general,  in  cases 
^hen  they  are  combined  M^ith  tannin,  are  not  absorbed 
with  it  by  skin ;  but  they  remain  in  their  primitive  forms. 
The  leather  made  from  infusions  of  Aleppo  gallg,  and 
of  sumach,  is  composed  probably  of  put^  tanni;j  and  the 
matter  of  skin.  Its  colour  is  very  pale,  and  the  increase, 
af  weight  is  greater  than  in  most  other  cases. 

Extractivev 
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Extractire,  or  colouring  matters,  in  cas^b  w^e  >  \iit\j 
.^xist  in  astringent  infusions,  as  in  the  nist.i'  c.  v.  :.;k. 
l?ark  dlready  mentioned^  are  wholly  or  p^irjv  ,ii>  ro^vi 
:n'ith  the  tannin  by  the  tkin.  The  leather  from  \^.:i  ks  in 
general  is  coloured,  and  contains  different  proportions  of 
extractive  matter. 

Of  all  the  substances  that  hate  been  examined  ^s  t# 
.  their  tanning  properties,,  catechu  or  terra  japonica,  is 
that  which  is  richest  in  the  tanning  principle.  This  sub- 
stance  is  the  extract  of  the  wood  of  a  species  of  the  mt- 
mosa,  which  grows  abundantly  in  India  \  and  calculating 
ion  its  price,  and  on  the  quantities  iti  which  it  may  ,be 
procured,  there  is  great  reason  to. believe  that  it  may  he 
{I)ade  a  valuable  article  of  commerce. 

In  a  paper  published  in  the  Philosophical  Transactions 
for  ^803,  a  statement  is  given  of  the  comparative  value^of 
<ii0erent  astringent  substanqes,  odk-bark  being  considered 
^  the  standard. 

The  attraction  of  tannin  for  water  is  much  strongdr 
than  that  of  iany  other  of  the  principles  usually  found  in 
astringent  vegetables ;  and  the  saturated  infusions  ob- 
tained from  substances  containing  very  different  proper- 
tions. of  astringent  matters,  are  usually  possessed  of  the 
same  degree  of  strength  with  regard  to  tlieir  tanning 
powers. 

When  iati^rated  solutions  of  ihe  tanning  principle  are 
used  in  tb^  process  of  manufacture,  the  leather  is  tanned 
in  a  much  shorter  time  than  in  the  conimon  operatiojji 
vrith  weaket  infusions.  The  rapid  ixiethod  of  tanning  has 
been  recpmrnepded  by  M.  Seguin  ;  and  is  ably  described 
iiTa  pamphlet  published  by  Mr.  Desmond. 

It  has  however  been  g^^nerally  observed,  that  leather  too 

quickly  tanned  is  more  rigid,  and  more  liable  to  crack 

^^sai  leather  dowly  tanned.     And  there  is  every  reason  to. 

\A\  2  believe. 
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believe  that  its  texture  must  be  less  equable,  as  the  e%^ 
terior  strata  of  skin  would  be  perfectly  combined  wttl^ 
tannin  before  the  interior  strata  were  materially  ected 
ijpon  i  and  the  want  of  colouring  or  extractive  matter  in 
the  strongest  lixivium  in  many  cases  must  afFect  tlie  na-^ 
ture  of  the  leather. 

The  substances  used  for  tanning  should,  in  all  cases,  ba 
preserved  in  as  dry  a  state  as  possible  before  they  are 
used.  When  they  are  exposed  t«  moisture  and  air,  the 
tanning  principle  by  degrees  is  destroyed  in  them,  and 
for  the  m'ost  paut  converted  into  insoluble  matt«r. 

The  process  of  drying  burk  by  heat,  when  carefully 
<)OHducted,  must)  as  there  is  great  reason  to  bplieve^^  on 
the  whole  be  advantageous.  The  tanning  principle  is  not 
decomposed  at  a  temperature  below  400^.  And  in  fresh 
regetable  substances,  tannin  appears  to  be  sometimes  de^ 
veloped  or  formod  by  the  long  application  of  a  low  heat : 
this  fact  I  observed  with  my  friend  Mr.  Poole  in  Septem^ 
ber  1803,  with  regard  to  acorns  ;  and  I  have  since  madcr 
the  same  p^mack  upon  th^  horse-chesnut^ 

Comparison  of  the  French  definitive  Metre  with  an  F^iglis^ 
Standard,  brought  from  London  by  M.  A.  Pictet,  onfi 
g/"  fhe  Editors  of  the  Bibtioth^que  Britannique. 

From  the  Bibliotheque  Britannique* 

X  HE  ineasurement  of  the  ear,th,,  and  the  investigation 
of  its  figure,  ^vere  the  subjects,  at  various  times  in  the 
pojurse  of  the ,  eighteenth  century,  of  the  labours  of  a 
immber  of  philosophers  of  the  fiyst  eminence  in  dilTerenfc 
countries.  Some  Swedish  Astronomers  are  now  em- 
plpy^jd  in  a  second  me^-surement  of  the  same  degree 

which 
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'iirfaich  was  measured  sixty  years  ago  by  the  French  Acbt 
demicians  in  Lap!and,  under  the  polar  circle.    In  France, 

'»vben  the  idea  of  seeking  in  the  dimensions  of  the  globo 
itself  the  unit  tp  which  all  measures  ^nd  weights  might 
be  referred,  bad  oqce  been  conceived  and  adopted,  it  wa» 
necessary  to  make  an  effort  proportional  to  the  impcE- 
tance  of  an  undertaking  which  w^s  thus  become  national. 
In  the  midst  of  a  long  and  sanguinary  war,  together  with 
difficulties  of  every  other  kind,  ^  chain  of  triangles  has 
been  formed   between  Dunkirk  and  Barcelona,  compre- 

•hending  the  tenth  part  of  the  arc  of^the  meridian  which 
^extends  from  the  Equator  to  the  jDole,  and  which  is  equal 
to  one-fourth  of  the  circumference  of  the  globe  ;  and  the 

/ten  millionth  part  of  this  arc,  thus  determined,  has  beeii 

♦adopted  for  the  unit  of  the  metrical  system  :  it  has  been 

•fixed  by  the  construction  of  standards  made  of  substances 
proper  to  resist  the  attacks  of  time ;  and  by  a  careful 
^examination  of  the  precise  relation  of  the  length  of  the 
inetre  to  that  of  the  pendulum  vibftiting  seconds,  on  the 
^ev^I  of  the  ^ea,  in  a  givjen  latitude,  the  determination  of 
tiit«  unit  has  been  rendered  independent  of  any  accident 

^hat  might  destroy  or  impair  the  standards  representing*' 
^t ;  while  in  the  formation  of  these  standards  all  the  pre- 
^fcautions  bare  been  employed  that  could  l)e  suggested  by 
the  pre^nt  improved  state  of  natural  philosophy,  and»of 
the  arts, 

-  In  England,  on  the  other  hand,  operations  have  been 
earned  on  for  these  fl^'e  and  twenty  years,  which  arc  to 
be  the  foundation^  of  an  exact  map  of  Great  Britain. 
•These  labours,  begun  by  the  late  General  Roy,  have 
been  conducted  \yith  much  sagacity  and  precision ;  and 
the  results  are  likely  to  procure  very  interesting  informa^ 
tion  respecting  the  figure  of  the  earth.  ISir  George 
fihuijkburgb,  an  eaunqut  mqmber  of  the  Royal  Society 

of" 
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of  London,  has  succe&siuUj  employed  himself  in  private, 
in  researches  intended  to  fix  the  precise  length  of  the^ 
Standards,  which  have  served  as  bases  for  the  measure- 
ments  made  in  Great  Britain. 

It  W2^  therefore  to  be  regretted,  that  operations  so  si- 
milar, conducted  in  two  neighbouring  countries,  and  ca- 
pable of  acquiring  a  new  interest  by  comparisoDj,  should 
remain  unconnected,  for  want  of  an  actual  standard  of  the 
ineasqres  of  tl^e  one  country,  which  might  be  transported 
into  the  other,  after  the  definitive  (i^^^i^n^^nation  of  tb» 
French  measure.    This  regret  we  had  deeply  felt  at  va- 
rious times  when  these  objects  were  laid  before  our 
readers;  and  we  may  say  with  truth,  that  if  the  bop^ 
of  procuring  this  medi^^i  of  comparison   was  not   tbt 
<>nly  motive  of  the  journey  to  England  that  one  of  us  has 
made,  it  at  lea^t  greatly  contributed  to  induce  him  to  un^ 
dertake  it. 

Our  colleague  tpok  some;  steps  in  his  passage  tbrougii 
Paris,  to  obtain  an  authentic  metre,  in  order  to  be  sul>- 
mitted  to  the  examination  of  the  Koyal  Sppiety,  to  ^bich 
be  has  the  honour  of  belonging,  but  he  did  nob  remaii^ 
long  enough  in  Paris  to  be  able  to  succeed  in  this  at- 
tempt.  He  took  advantage  ()f  his  longer  stay  in  Dfigland^ 
in  procuring  from  the  hands  of  M^.  Trouglitony  a^i  artist 
celebrated  for  his  accuracy  in  the  construction  and  divK 
sion  of  geometrical  and  astronomical  instruments,  a 
standard  rigorously  conformable  to  tbfki  ii^hi<fh  he  bad 
made  for  Sir  George  Shuckburgb,  atid  with  which  tbii 
philosopher  had  compared  the  principal  English  standards 
Our  colleague  procured  also  from  the  same  artist  th^  cotn^ 
parative  apparat\is  of  Sir-George  Shuckburgb,  composed 
of  two  excellent  microscopes,  the  one  beaifing  a  mioro« 
meter  whiph  divides  the  English  inches  into  ten  thousand 
«(]ual  parts.    Upon  his  return  to  Pjiiri&  h^  ipade  ba^te  t<i 

exhibit 
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cj^hibit  these  instruments  to  the  minister  of  the  interior, 
and  to  the  National  Institute.     This  learned  body,  nomi- 
tiated  three  of  its  m^ortbers  in  ofder  to  proceed  to  t*h^  rt- 
grul^r  comparison  of  the  definitive  metre  with  the  English    • 
standards     The  undertaking,  by  no  meians  so  easy  as  it  at 
first  appeared,  Occupied  the  committee  in  five  diflPerenC 
meetings,  of  nearly  four  hours  each ;   and  it  was  per- 
formed with  all  the  care  and  precaution  that  tlie  nature  of 
the  subject  required.     M.  Prony,  who,  as  the  translator 
of  General-  Roy^s  memoir  on  the  first  trigonometrical 
operations  in  England,  was  particularly  interested  in  these 
researches,  acted  as  secretary  to  the  committee,  and  it 
was  at  his  house,  and  xvith  the  assistance  of  a  compara- 
tive apparatus  belonging  to  him,  that  the  principle  ex- 
perimjents  were  made.     He  has  been  so  obliging  as  to^ 
furnish  us  with  an  authentic  copy  of  the  report  made  to? 
the  Institute,  which  was  deemed  of  sufficient  consequence 
to  be  read  at  the  public  sitting  of  the  last  quarter. 

National  Institute  of  Sciences  and  Jrts,     6  Nivosey 
Year  10,  (27 /A  December,  1801.) 

A  member  read,,  in  the  name  of  a  committee,  the  fol-f 
^wing  report  on  the  comparison  of  the  standard  metre  of 
^  Institute  with  the  English  foot^ 

M.  Pictet,  Professor  of  Natural  Philosophy  at  Geneva, 
tubmfitted  to  the  inspection  of  the  class,  in  the  month  of* 
Vend^miaire^  an  intereslrrtg  collection  of  objects  relatire 
to  the  sciences^and  arts,  which  he  collected  in  his  journey 
to  England.    '    . 

Among  them  was  a   standard  of  tlie  English  linear 
jfiaeasure,  engraved  on  a  scale  of  brass,  of  49  inches  in 
length,  divided  by  very  fine  and  clear  lines  into  tenths  of 
'  aor  inchv 

•  '  It 
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It  was  made  for  M.  Pictet1>y  Trougbtoii,  an  artist  in 
London,  who  has  deservedly  the  reputation  of  dividing' 
instruments  with  singular  accuracy  ;  it  was  Compared 
uith  another  standard  made  by  the  same  person  for  Sir 
George  Shuckburghy  and  it  was  found  that  the  difference 
l>ct\veen  the  two  was  not  greater  than  the  dffierence  be- 
tween t]ie  divisions  of  each ;  that  is,  it  was  a  quantity 
absolutely  insensible;  This  standard  may  therefore  be 
considered  as  identical  with  the  standard  described  by- 
Kir  George  Shuckburgh^  in  the  Philosophieal  Transact 
tions  for  1798. 

M.  Pictct  also  exhibited  to  the  Institute  a  comparer,  pr 
an  instrument  for  ascertaining  minute  differences  between 
measures,  constructed  also  by  Mr.  Troughton.  It  consift»ts 
of  two  microscopes  with  cross  wires^  placed  in  a  vertical 
s;ituatiou,  the  surface  of  the  scale  being  horizontal,  and 
fixed  at  proper  distances  iipon  a  metallic  rod.  One  of 
thorn  remains  stationary  at  one  end  of  the  stale,  the  other 
is  occasionally  fixed  near  to  the  other  end  ;  and  its  cross 
wires  are  moveable  by  means  of  a  screw,  describing  in'its^ 
revolution  ^^  of  an  inch,  and  furnished  with  a  circular 
index,  dividing  each  turn  into  100  parts;  so  that  having 
two  lengths  which  differ  only  one-tenth  of  an  inch  frboi 
Qach  other,  we  may  determine  their  difference  in  ten 
thousandths  of  an  inch.  The  wires  are  placed  obliquely 
with  respect  to  the  scale,  so  that  the  line  of  division  must 
bisect  the  acute  angle  that  they  form,  in  order  to  coin-» 
cide  with  their  intersection.  General  Roy  has  described, 
in  the  75th  volume  of  the  Philosophical  Transactions,  a 
similar  instrument  made  by  Hamsden,  for  measuring  th^ 
expansion  of  metals^ 

M.  Pictet  offered  to  tlie  class  the  use  of  the  standard; 
with  the  microQieter  described,  for  the  determination^  of 
the  comparative  length  of  the  metre,  and  the.Ehgliak 
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f  30t :  the  ofTer  wa$  accepted  with  gratitude,  and  Menrs. 
Legendre,  M^chaiu,  and  Prony,  were  appointed  to  co- 
operate with  M.  Pictet  in  the  comparison  of  the  standard 
metre  of  platina  and  the  English  foot. 

The  first  meeting  was  on  the  28th  Veud&aiaire,  {21st 
of  October,)  at  the  house  of  M.  Lenoir. 

At  first  a  difficulty  occurred  from  the  different  manner 
in  which  the  measures  w;ere  defined :  the  English,  scal^ 
was  graduated  by  lines  ;  the  French  standards  were  sim?. 
ply  cut  off  to  the  length  of  a  metre  :  hence  the  length  of 
the  metre  could  not  easily  be  taken  by  the  microscopes .; 
nor  could  the  English  scale  be  measured  by  the  method 
employed  for  making  new  standard  metres,  .which  con- 
sists in  fixing  one  end  against  a  firm  support,  and  bring- 
ing tbe  otlier  into  contact  with  the  face  of  a  cock  oir 
slider,  adjusted  so  as  barely  to  admit  the  original  standard 
J>etwcen  it  and  the  fixed  surfac*. 

M.  Lenoir  attempted  to  overcome  this  difficulty  by 
reducing  to  a  thin  edge  the  terminations  of  a  piece  of 
brass  of  the  length  of  a  metre  ;  so  that  it  was  coo^pared 
with  the  standard  metre  in  the  usual  manner,  and  its  ex:- 
tremilies,  when  placed  on  tlic  English  scale,  constituted 
two  lines  parallel  to  those  which  were  really  engraved 
on  the  scale,  and  capable  of  being  viewed  by  the  micro- 
scopes. 

The  standard  metre  of  platina,  and  another  standard 
of  iron,  belonging  also  to  the  Institute,  wore  thus  com- 
pared with  the  English  foot ;  each  of  these  two  measures 
being  equal,  at  the  temperature  of  melting  ice,  to  the 
ten  millionth  part  of  the  quadriint  of  the  meridian.  At 
the  temperature  of  15.3^  of  tlic  decimal  thermometer,  or 
59i»5**  of  Fahrenheit,  the  metre  of  platina  was  equal  to 
39.-:i'775  English  inches;  and  that  of  iron  to  :;9.3788, 
ineasured  on  M.  Pictet's  scale. 
*   Vol.111. — Second  Series.  31  mm  These 
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These  first  experiments  showed,  however,  that  the 
method  employed  was  liable  to  some  uncertainty/  arising 
from  the  difficulty  of  placing  the  cross  wires  precisely  at 
tlie  extremity  of  the  thin  edge  of  the  plate  of  brass  em- 
ployed in  the  comparison  ;  a  reflection  of  irradiation  0^ 
light,  which  took  place  at  that  extremity,  prevented  its 
being  distinctly  observed  if  the  optical  axis  of  the  micro- 
scope was  precisely  a  tangent  to  the  surface  exactly  at 
the  termination. 

In  order  to  remove  this  inconvenience,   another  ar- 
rangement  was  proposed  by  one  of  the  committee,     (It 
was  M.  Prony  that  suggested  this  ingenious  method,   and 
1M.  Paul,  of  Geneva,  who  happened  to  be  present,  that 
executed  it.     B.  B.)     A  line  was  traced  on  a  small  me- 
tallic ruler,  perpendicular  to  its  length  ;  the  end  of  the 
ruler  was  fixed  against  a  solid  obstacle,  and  the  cross 
wires  made  to  coincijle  with  the  line  :  the  standard  metre 
was  then  interposed  between  the  same  obstacle  and  the 
end  of  the  piece,  and  the  line  traced  on  it,  which  had 
now  obviously  advanced  the  length  of  the  metre,  was 
subjected  to    the   other  microscope.     The   microscopes 
thus  fixed,  were  transferred  to  the  graduated  scale  ;  one 
of  them  was  placed  exactly  over  one  of  the  divisions,  and 
the  micrometer  screw  wa,s  turned  in  order  to  measure  the 
fraction,  expressing  the  distance  of  the  other  microscope 
from  another  division. 

The  comparison  was  repeated  in,  the  same  manner  the 
4th  Brumaire  (26th  October)  last,  at  the  house  of  one  of 
the  committee,  aod,  after  several  experiments,  agree- 
ing very  satisfuctorilr'  with  each  other,  it  was  found  that 
at  the  temperature  12.75^,  or  55**  of  Fahrenheit,  the 
standard  of  platina  was  39.3781,  aiid  that  of  iron  39.3795 
ppglish  inches. 

The 
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The  two  metres  being  intended  to  be  equal  at  the  texor 
p^rature  of  melting  ice,  these  operations  may  be  veri- 
^ed  by  reducing  their  results  to  that  temperature.  For 
this  determination  we  are  provided  with  the  accurate  ex- 
periments made  by  Borda,  and  the  committee  of  weights 
and  measures,  on  the  dilatation  of  platina,  brass,  ^and 
iron;  from  which  it  appears,  that  for  every  degree  of 
the  decimal  thermometer^  platina  expands  .00000856 ; 
iron  .00001156;  and  brass  .00001783  ;  for  Fahrenheit's 
scalef  these  quantities  become  476,642,  and  990  parts  in  a 
hundred  millions.  From  these,  data  we  find  that,  at  the 
freezing  point,  the  standard  metre  of  platina  i^as  equal 
to  39.38280,  and  that  of  iron  to  39.38265  English  inches 
of  M.  Pictet's  scale.  The  difference  is  less  than  the  500th 
of  a  line,  or  the  200000th  of  the  whole  metre,  and  is 
therefore  wholly  inconsiderable. 

The  result  of  the  whole  comparison  is  therefore  this. 
Supposing  all  the  measures  at  the  tempefature  of  melt- 
ing ice,  each  of  the  standard  metres  is  equal  to  the 
lOOOOOOQth  part  of  the  quadrant  of  the  meridian,  and  to 
39.38272  English  inches  of  M.  Pictet's  scale. 

At  the  class  of  mathematical  and  physical  sciences  of 
the  National  Institute,  6  Nivose,  year  10. 

Legendre,  Mechain ,  and  Prony ,  Reporters. 

This  report  is  ?ipproved,  and  its  conclusions  adopted 
by  the  class.     Certified  by  Delambre. 

Paris,  26  Nivose,  year  10  (1 6th  January,  1802). 

The  following  remarks  are  by  Dr.  Young,  of  the  Royal 
Institution. 

On  examining  the  reduction  of  the  standards  of  platina 
and  iron  to  the  freezing  point,  it  appears  that  they  differ 
somewhat  less  than  is  stated  in  the  report,  and  that  thejy 
coincide  within  an  unit  in  the  last  piece  of  the  decimals 

M»mm  2  expressing 
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expresAng  tbeir  magnitudes,  or  one  ten  tboosandtb  oT  an 
inch.    The  stafndard  of  pkttina  at  the  freezing  point  be^ 
comes  equal  to  59.37380,  and  that  of  iron  to  39.37370 
English  inches  on  the  scale  of  bmss  at  55^,  and  the  mean 
of  these  to  39.37100  English  inches  at  62**,  which  is  the 
temperature  that  has  been  universally  employed  in   the 
comparison  of  British  standards,  and  in  the  late  trig-ono- 
metrical  operations  in  particular.     This  result  ^^ces  sur- 
prisingly with  Mr.  Bird's  determination  of  the  lengths   of 
the  toises  sent  by  M.  Lalande  to  Dr.  Maskelyne,  of  which 
the  mean  was  76.754  inches :  hence  the  metre,  having 
been  found  to  contain  36.9413  French  inches,  appears  to 
be  equal  to  39.3702  English  inches :  or  rather  to  be  either 
39.3694  or  39.3710,  accordingly  as  the  one  or  the  otbe^ 
of  the  two  toises  happens  to  hare  been  the  more  correct  j 
we  may  tlierefore  give  tlie  preference  to  that  which  mea- 
sured 76.736  inches. 

Allowing  the  accuracy  of  the  French  measurements  of 
the  arc  of  the  meridian,  the  whole  circumference  of  the 
globe  will  be  24855.43  English  miles,  and  its  mean  dia- 
meter 7911.73.  Taking  the  ellipticity  at  ^iv,  the  axis 
will  be  nearly  7893f,  the  equatorial  diameter  7928,  and 
the  diameter  of  a  sphere  of  equal  solid  content  about 
7916  miles  ;  the  brass  standard  l>eing  at  the  teo^raturo 
of  6  2*  of  Fahrcnhei  t . 

As  loug,  therefore,  as  tlie  Engliftb  standard  continues 
to  be  i^educed  to  this  temperuture,  we  must  consider  the 
metre  as  equivalent  to  39.3710,  and  not  to  39*3827  Eng- 
Ijab  inches.  , 

Upon  these  joint  autlK>rities  it  may  be  of  uie  to  reprint 
here  a  table  of  the  principal  measures  and  weights  now 
used  in  France,  with  the  very  slight  corrections  which 
"t)iis  last  comparison  has  introduced  into  it.  In  trans- 
lating the  French  terms  into  English^  we  are  fully  at 

.  '  liberty 
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liberty  to  rescue  them,  in  some  measure,  from  the  bar- 
barisms in  orthography  which  have  been  comjnitted  in 
forming  them. 

Measures  of  Length  J  the  Metre  heing  at  32®,  the  Foot  at  62*. 

English  Inches. 

Millimetre .03937 

Centimetre .39371 

Decimetre.     ,.......*.  3.93710' 

Metre     ..•...., 39.37100 

Decametre •     .     .     .  393.71000 

HecatoijieVre  ...........  3937.10000 

Chiliometre     .     .     • 39371.00000 

Myriometre .    •     .    .  393710.00000 

M.    F.      Y.     Ft.    In. 

A  decametre  is  .     .  *  .     .     •  "  .     .  0    0     10  2     9.7 

A  hecatometre 001 09  11 

A  chiliometre 0    4  213  1  10.9 

A  myriometre  .     • 6     1  156  0    6 

%  chiliometres  are  nearly  5  miles. 

Measures  of  Capacity, 

Cabic  Inches  £• 

Millilitre .06103 

Centilitre    •,•...••••...•  .6102S 

Decilitre     .     .     .     * 6.10280 

Litre,  a  cubic  decimetre 61.02800 

Decalitre .         610.28000 

Hecatolitre      .     .     .     .     .     ...     .     .       6102.80000 

Chiliolitre  ...........     61028.00000 

Myriolitre %     .     .     .  610280.00000 

A  litre  is  nearly  2|  wine  pints.  14  decilitres  are 
nearly  3  wine  pints.  A  chiliolitre  is  1  tun,  12.75  wiae 
gallons. 

Weights. 
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Weights. 

A  gramme  is  the  weight  of  a  cubic  centimetre  of  pure 
water  at  its  maximum  of  density.  It  has  been  foun^ 
equal  to  18.827  French  grains,  of  which  576  made  472.5 
English ;  and  489.5058  grammes  make  a  pound  of  the 
•tandacrd  of  the  mint  at  Paris. 

E.  GraiQS. 

Milligramme    ' '•     ••  .0154 

Centigramme •  .1544 

Decigramme '  .    •     .     .  ' .  *          I.S444 

Gramme ••.'••  15.4440 

Decs^pramme '.     .     •     .  154.4402 

Hectogramme   ..•.'..••'.'.  1 544  4023 

Chiliogramme    . '.     .  15444.0234 

Myriogramme 154440.2344 

A  decagramme  is  ^  dwts.  10.44  gr.tr. ;  dr.  iisc.  gr.  4.44 
apoth.;  or  5.65  dr.  avoird.  .  A  hecatogramme  is  3oz. 
8.5  dr.  ay.  A  chiliogramme  is  2  lbs.  3  oz.  5  dr.  ay. 
A  myriogramme  is  22  lbs.    1.15  oz.  ay.      100  myrio^ 

grammes  are  1  ton  wanting  32.8  lbs. 

>• 

jigranan  Measures. 

Are,  .1  square .  decametre  . .     .     ...     •     3.95  perches* 

Hecatare f  acres,  i  rood,  35.4  perches. 

For  Fire-wood,    • 

Decistere,  y^t  stere    .  \  \  \    .     .     3.5317  cub.  f.  E. 

Stere,  1  cubic  metre  .     .     .     .     .     .  35.3171  cub.  f. 

•     •  •     •  • 

Moj^Ey.  ,  Copper. 

£.  Grains. 

Centime,  1  gramme  .     .*•*.*.     .     •     .     .     .       15.4 

5  centimes,  or  sous 77.2 

Decime  • 154.4 

2  decimes 308.8 

Silver 
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Silver  ^  or  i^fne^ 

Franc,  5  gramraes 3  dwts.  5.2  gr> 

lis  francs 16  dwts.  2.1  gr. 

The  franc  is  nearly  the  same  with  the  livre  tournois, 
and  worth  about  lOd.  Bolton's  penny  weighs  435  gr. ; 
liis  halfpenny  165  ;  a  shilling  nearly  93  gr.  ^  fine. 

It  appears  from  Mr.  Borda's  experinients,  that  in  lati- 
tude 45**,  a  pendulum  of  the  length  of  a  metre  would  per- 
form in  a  vacuum  86 11 6.5  vibrations  in  a  day :  the  length 
of  a  pendulum  being  supposed  to  increase  with  the  lati- 
tude, in  the  proportion  of  the  square  of  the  sine  of  the 
latitude,  multiplied  by  .000567,  while  the  time  of  its  vi- 
bration remains  unaltered. 


Process  by  which  Eight  Hundred  to  Eight  Hundred  and 
Twenty  Pounds  of  Com  yield  Four  Hundred  Thirty-two 
to  Four  Hundred  Forty-eight  Quarts  of  the  best  Brandy » 

From  Westrumb's  ^  ^  Observations  for  the  Use  of  Distillers.** 

JL  AKE  eight  hundred  to  eighthundredand  twenty  pounds 
of  corn,  good  weight,  and  make  it  sprout :  for  tJiis  pur- 
pose either  pure  wheat  ;or  rye  may  be  employed,  or  add 
one-third  of  malted  barley,  and  Uiix  them  before  they 
are  ground. 

To  form  the  first  paste  after  the  corn  is  ground,  the 
water  should  not  be  hotter  than  30®  of  Reaumur.  If  that 
liquid  contain  carbonic  acid  it  should  be  heated  to  ebul- 
lition, and  afterwards  suffered  to  cool  to  the  degree  spe- 
cifieci.  When  the  water  contains  none  of  that  acid,  mix 
tlu'ee  partsj  of  that  liqui ',  when  boiling,  with  oue  part  of 

cold 
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eold  water,  and  let  it  stand  to  cool  a  few  moments.  Talce 
three  parts  of  this  water  to  two  parts  of  ground  com,  ac- 
cording to  a  measure  cori'esponding  to  the  weight,  and 
mix  the  water  well  with  the  corn,  to  form  an  equal  past^ 
jfree  from  lumps.  In  this  manner  the  first  distillation  is 
begun  in  autun^n  :  for  the  succeeding  ones,  the  water 
remaining  from  the  first  distillation  is  used,  after  being 
left  to  cool  to  38^9  and  then  the  paste  is  made  with  it* 
This  water  augments  the  quantity  of  brandy  produced. 

For  diluting  employ  boiling  water;  pour  it  slowly 
upon  the  paste,  continuing  to  beat  it  up ;  add  five  parts 
of  water  to  one  of  paste,  which  makes  the  mixture  con« 
sist  of  eight  parts  of  that  Uquid  and  two  parts  of  corn* 

Then  cover  the  tub  or  vat  containing  the  matter,  and 
leave  it  covered  two  hours.  At  the  expiration  of  that 
time  uncover  it  for  four  hours,  for  the  purpose  of  re- 
ducing the  heat,  and  the  cooling  may  be  promoted  by 
stirring  the  matter  every  five  minutes. 

After  this  add  ten  parts  more  of  cold  water,  and  beat 
lip  the  whole  with  care.  This  addition  will  give  the  pre- 
paration the  necessary  degree  of  dilut^oii,  and  will  re- 
duce it  to  a  temperature  that  cannot  exceed  ni®,  nor  be 
under  1 6**  of  Reaumur.  Instead  of  water,  as  much  clear 
liquor  as  the  operator  has  at  his  disposal  may  be  em- 
ployed. For  this  purpose  draw  off,  after  every  first  dis- 
tillation, all  the  liquor  above  the  pulp,  and  let  it  cool  in 
large  tubs.  This  clear  liquor  considerably  augments 
the  quantity  of  brandy  that  is  obtained. 

Then  add  60  pounds  of  yeast  to  800  pounds  of  corn. 
To  prevent  the  sour  portion  \i'hich  remains  in  the  vat, 
and  which  it  is  impossible  to  take  out,  from  turning  the 
whole  mixture  sour,  and  to  disengage  a  certain  quUntity 
of  carbonic   acid,  add   1^  ounce   of  good  potash, , or  a 
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pound  of  good  woodrai^hes  sifted,  and  well  beat,  up  the 
matter.  ^. 

The  vat  must  then  be  covered  for  eighteen  hours ;  after 
which  half  uncover  It,  fend  when  the  temperature  en- 
creases  uncover  it  entirely  after  six  hours  more ;  if  atteh* 
tion  were  not  paid  to  this  particular,  a  great  part  of  the 
spirit  would  be  volatilised.  If  a  white  froth  appear  upon 
the  surface  it  is  a  sign  that  the  fermentation  proceeds  as 
it  ought.  Forty-eight  hours  after  the  mixture  of  the 
paste,  the  pulp  begins  to  rise ;  this  disposition  is  pro* 
moted  by  gently  stirring  the  matter,  and  covering  the 
vat  a  second  time.  In  seventy-two  to  ninety  hours,  the 
whole  becomes  clear,  and  the  fermentation  is  finished. 

The  vats  must  not  be  larger  than  to  supply  one  or  at 
motf  two  distillations.  The  distilled  liquor  is  rectified 
every  day  to  half  proof,  and  only  tp  whole  proof  wheu 
there  is  suflicient  to  fill  the  still. 

For  distilling  in  summer,  take  a  sixth  part  less  of  corn 
tp  the. quantity  of  water  prescribed,  that  the  mixture 
may  be  thinner  ;  and,  after  the  addition  of  the  cold  wa* 
ter^  the  degree  of  temperature  should  not  at  the  highest 
exceed  8®  or  d?  of  Reaumur.  It  is  of  very  great  advan- 
tage,  in  those  situations  where  it  can  be  done^  to  sur- 
round the  distillery  with  water,  to  the  height  of  a  foot, 
in  stormy  and  in  very  hot  weather.  This  water  absorbs 
the  heat,  which  would  other>vise  strike  to  the  matter, 
hasten  the  fermentation  too  much,  turn  the  matter  soiir. 
,and  occasion  a  considerable  loss  of  spirit. 
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Descrtption  of  a  Pyrometer  of  Platina  ;  inuenied 

by  Jf.  GuYTON,* 

Frwi  the  Ankales  di^  Ci^nfiE. 

.T  the  meeting  of  the  National  Institute,  on  26  Flo- 
real  {Ma}'^  16),  M.  Guy  ton  exhibited  an  instrument  for 
measuring  the  highest  degree  of  beat  produced  in  fur- 
naces. 

It  consists  of  a  rod  or  bar  of  platina,  placed  edgewise 
in  a  groove,  made  in  a  bed  of  refractory  clay.  One  end 
of  this  bar  rests  upon  the  brick-work  that  surrounds  the 
groove  ;  the  other  end  bears  upon  a  lever  with  two  arms, 
the  largest  of  which  forms  an  index  or  needle  upon  an 
s^rch  of  a  graduated  circle  ;  so  that  the  movement  of  thi» 
index  shews  tfie  encrease  in  length  of  the  bar  of  metal  by 
the  heat. 

The  bed  of  clay  having  been  burned  in  the  most  in- 
tense degree  of  heat,  no  apprehension  need  be  enter- 
tained of  its  shrinking  ;  and  the  dilatation  it  might  expe- 
rience during  the  time  of  incandeseence,  would  aflect 
only  the  very  small  distance  of  the  needless  centre  of 
motion  from  the  point  of  contact  with  the  bar,  that  is,  so 
as  to  diminish  the  effect  rather  than  augment  it.  The 
whole  of  this  instrument  being  of  platina,  it  k  liable 
neither  to  fusion  nor  oxydation. 

As  to  its  dimensions,  the  author  thinks  they  ought  to 
be  reduced  as  much  as  possible,  only  leaving  them  of  the 
magnitude  necessary  for  distinctly  marking  the  varia- 
•tions,  in  order  to  render  its  use  convenient  and  certain  ; 
ccnwenienif  for  the  facility  of  placing  it  beneath  a  mufiSle, 
or  under  a  crucible  reversed ;  certain^  by  reason  of  the 
dimunition  of  accidents  arising  from  inequality  of  beat, 
^hich  it  is  impossible  to  avoid  to  a  certain  extent,  even 
anftidst  a  large  mass  of  fire. 

The 


DescripHm  of  a  Jh/rometer  ofPUttina.  459 

The  variations  will  be  sufficiently  perceptible  if  the 
operator  is  able  not  only  to  calculafQ  but  to  judge  exactly 
of  the  prolongation  of  thie  bar,  -j^  6riaTn^m)&tr(^{;4bote 
xij  of  a  line),  and  this  the  author  effects  by  the  propor- 
tions he  has  adopted.  •      -  ^ 

The  bar  is  45  millimetres  in  length,  5  broad,  jind  2 
4iiick.  The  arm  of  the  lever,  which  rests  upon  the  ex- 
tretnity  of  this  bar^  is  2,5  millimetres  in  length*  ^lid  tXe 
other,,  which  acts  as  a  needle  upon  the  arch  of  tne  gra- 
duated circle,  is  50  millimetres,  or  twenty  times  as  long 
as  the  former.  Thus  the  distance,  which  the  shorter  arm 
is  displaced  by  the  dilatation  of  the  oar,  will  be  multiplied 
in  the  proportion  of  one  to  twenty. 

As  the  larger  arm  has  a  nonius,  which  shews  on  the 
same  graduated  circle  the  tenth  parts  of  a  degree,  we 
thus  have  distinctly  ^^  of  one  of  these  degrees. 

Lastly,  as  the  decimal  division  of  an  arch  of  a  circle, 
T^hose  radius  is  50  millimetres,  gives  only  7,8538  deci* 
millimetres  for  one  of  these  degrees,  it  is  evident  that 
we  may  measure  a  prolongation  of  ,0785S8  decimilli- 
metres  or  ^y'jv  of  the  length  of  the  bar. 

As  it  might  happen  that  in  drawing  thd  instrument 
from  the  furnace,  the  motion  might  change  the  position 
which  the  dilatation  had  given  to  the  needle,  a  spring  of 
platina  has  been  contrived  at  its  extremity  to  keep  it  in 
its  situation. 

The  author  has  begun  a  series  of  experiments  to  prove 
the  accuracy  of  this  pyrometer,  to  compare  it  with 
Wedgwood's,  and  thus  determine  what  degree  of  reliance 
can  be  placed  on  those"  instruments,  the  manner  of  using 
them,  and  the  cases  in  which  they  may  be  advantage- 
ously employed  in  scientific  researches  and  in  the  arts. 

N  n  n  2  Manner 
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^jkM/ig  Vinegar  \oith  the  Refuse  rf  Beehipei 
4^Ut  the  Monty  is  ejettacted. 

By  Jf.  LoMBA&p. 
Trom  the  Bibliothequb  Physico-EcovomiquiS : 

W  HEN  the  honey  is  extracted  from  the  combs  by 
means  of  pressure,  take  the  whole  mass,  break  and  sepsU 
Tate  it,  and  into  each  tub  or  vessel  put  one  part  of  combs 
and  two  of  water ;  place  them  in  the  sun,  if  his  rays 
possess  sufficient  power,  or  in  a  warm  place,  and  cover 
them  with  cloths.     Fermentation  takes  place  in  a  few 
days,  and  continues  eight  to  twelve  days,  according^  to 
the  higher- or  lower  temperature  of  the  situation  in  which 
the  operation  is  performed.     During  the  fermentation, 
stir  the  matter  from  time  to  time,  and  press  it  down  with 
the  hands,  that  it  may  be  perfectly  soaked.     When  the 
fermentation  is  over,  put  the  matter  to  drain  upon  sieves 
or  strainers.     At  the  bottom  of  the  vessels  will  be  found 
a  yellow  liquor,  which  mi|st  be  thrown  away  because  it 
would  soon  contract  a  disagreeable,  smell,  which  it  would 
communicate  to  the  vinegar.     Then  wash  the  tubs,  put 
into  them  the  water  separated  from  the  other  matter ;  it 
immediately  begins  to  turn  somr ;  when  the  tubs  must  be 
again  covered  with  cloths,  and  kept  moderately  warm. 
A  pellicle  or  skin  is  formed  on  tht^ir  surface,  beneath 
which  the  vinegar  acquires  strength  ;  in  a  month^s  time 
it  begins  to  be  sharp ;    it  must  be   left  standing  a  lit- 
tle longer,  and  then  put  into  a  cask,  of  which  the  bung- 
hole  is  left  open,   apd  it  ix^ay  then  be  t|sed  like  any 
0her  vinegar, 

Recount 
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Recount  of  Experiments  shewing  that  violent  Coftjlagra" 
iions  Tiwy  he  extinguished  by  very  small  Qtiantiiies  of 
Water  by  Mea7is  of  a  portable  Hand^£ngine».  >  * 

I 

From  the  Annalesde  Chimie. 

J\  SWEDE,  named  Van  Aken,  nine  years  agt),  pub- 
licly shewed  at  Stockholm,  Copenhagen,  and  Berlin, 
that  he  could  very  expeditiously  extinguish  fires  by  a 
small  quantity  of  a  liquor,  denominated  anti-incendiary, 
and  which  he  for  some  time  kept  secret.  Having  seen  in 
the  journals  that  M.  Van  Aken  had  repeated  his  experi- 
ments with  great  success  at  Berlin-,  in  the  presence  of 
'  some  of  the  members  of  the  Academy  of  Sciences,  I  wrote 
to  the  celebrated  M.  Klaproth,  requesting  him  to  com«- 
municate  to  me  the  composition  of  M.  Van  Aken's  ^nti-- 
incendiary  liquor  if  he  was  acquainted  with  it,  with  the 
intention  of  ascertaining  the  merit  of  the  invention  by  an 
experiment  on  a  large  scale.  For  this  purpose,  as  -soon 
as  M-  Klaproth  had  communicated  to  me  the  method  of 
preparing  it,  I  caused  a  quantity  to  be  made  under  my 
own  inspection.  It  consists  of  a  solution  of  40  lbs.  of 
sulphate  of  iron  and  30  lbs.  'of  sulphate  of  alumioe,  mixed 
with  20  lbs.  of  red  oxyd  of  iron  (colcothar)  and  200lbs. 
of  clay.  I  then  began  to  make  comparative  experiments 
by  settinp;  fire  to  two  masses  of  combustibles,  equ^l  in 
every  respect^  and  by  extinguishing  one  of  them  with 
Van  Aken's  liquid  and  the  other  with  common  water.  I 
was  surprised  to  see,  in  several  trials,  that  by  using  the 
two  liquids  in  the  same  manner,  tbe  fire  was  alww's  more 
expeditiously  extinguished  by  water  than  by  the  anti- 
incendiary  liquor;    but  I  observed,  at  the  same  time, 

that 
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that  a  very  small  quantity  of  water^  when  properly  di* 
rected,  extinguished  aii  extremely  violent  conflagration. 
My  first  experiments  on  this  subject  led  me  to  make 
others  on  a  larger  scale ,  I  shall  tafe  notice  only  of  the 
latter. 

I  took  two  banreb  which  had  c<Mitained  pitch,  and  the 
inside  of  which  was  still  covered  with  that  inflammable 
substance.    I  took  out  the  top  and  bottom  of  each,  and, 
to  give  increased  power  to  the  flames,  I  altered  them  to 
a  conical  figure,  twenty  inches  in  diameter  at  the  upper 
end,  .and  sixt^n  inches  at  the  other.    This  I  placed  on 
au  iron  frame,  about  three  inches  firom  the  gpround,  that 
a  firee  current  of  air,  rising  through  the  barrel,  might 
render  the  flame  as  fierce  as  possible*    I  put  a  fi'^b  co« 
vering  of  pitch  over  the  inside  of  each  barrel,  and  by- 
means  •f  shavings  set  fire  to  them  one  after  the  other.    I 
began  to  extinguish  the  fire  when  most  violent.     For  this 
purpose  I  employed  an  iron  ladle,  containing  two  ounces 
of  water,  and  provided  with  a  very  long  handle,  as  the 
heat  of  the  fire  kept  me  at  the  distance  of  four  or  five 
feet.     I  carefully  poured  the  water  out  of  the  ladle  in 
very  small  streams  over  the  inside  of  the  barrel,  applying 
it  to  the  edge,  and  moving  it  along  the  edge,  according 
as  the  flames  ceased.  In  this  manner  the  first  ladlefull  put 
out  nearly  half  of  the  fire ;  and  what  remained  was  ex- 
tinguishjed  by  the  second,  applied  in  the  same  way. 

The  uncommon  success  of  this  experiment  induced  me  . 
to  repeat  it  in  the  presence  of  several  persons  ;  and,  by 
practice  in  the  economical  employment  of  water,  I  have 

« 

more  than  once  been  able  to  extinguish  a  pitched  barrel 
in  a  state  of  the  most  complete  conflagration  by  a  single 
ladlefull,  consisting  of  two  ounces  of  water. 

It  must  at  first  appear  surprising,  that  so  small  a  quan- 
tity of  water  can  extinguish  such  a  violent  fire.     But 
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the  reason  will  easily  be  conceived  Bpon  reflecting  that 
the  flame  of  any  burning  substance  must  cease,  accord-' 
ing  to  weli*known  principles  and  experiments,  as  soon  aa- 
any  cause  prevents  the  atmospheric  air  ifrom  touching  its 
surface:  thut^  when  a  small  quantity  of  water  is^  throTO 
upon  a  body  in  a  state  of  violent  conflagration,  this  watet 
i&  at  first  partly  reduced  to  vapour,  which,  rising  from  the 
surface  of  the  burning  substance^  repels  the  atmospheric 
air,  and  consequently  represses  the  flame,  which,  fort 
the  same  reason^  cannot  again  appear  whilst  the  produc- 
tion of  the  vapour  continues. 

Frqm  these  experiments  it  appears  that  the  art  of  ex- 
tinguishing' a  violent  conflagration  with  very  little  water 
consists  in  throwing  it  where  the  fire  is  most  powerful,  so 
that  the  production  of  vapour  from  the  water,  by  which 
the  flames  are  smothered,  may  be  as  abundant  as  possi- 
ble ;  and  in  proceeding  to  throw  the  water  on  the  nearest 
inflamed  part,  as  soon  as  the  fire  ceases  in  that  where 
you  began,  till  you  have  gone  over  all  the  burning  parts 
as  expeditiously  as  possible.  In  thus  regularly  follow^ 
ing  the  flames  with  the  water,  they  may  be  every  wherfe 
extinguished  before  the  part  where  you  began  has  en- 
tirely lost  j  by  evaporation,  the  water  with  which  it  was 
wetted,  which  is  frequently  necessary,  to  prevent  the 
parts  from  taking  fire  again :  after  the  flames  of  a  burn- 
ing body  are  extinguished,  it  cannot  again  take  fire^  for 
the  above-mentioned  reason,  till  all  the  water  thrown 
upon  it  be  evaporated. 

Being  convinced  by  these  experiments,  that  very  lit-  ' 
tie  water  may  suffice  for  extinguishing  ordinary  confla- 
grations, particularly  at  their  commencement,  I  have 
endeavoured  to  convince  many  of  my  fellow  citizens  of 
it  by  repeating  the  experiments  just  described  ;  and  I 
liave  advised  the  procuring  of  small  portable  engines  to 

be 
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be  used  in  cases  of  necessity^  Many  followed  my  ad«- 
vice  immediately,  and  after  their  good  effects  bad  i>een 
seen,  in  some  cases  their  number  increased  more  and 
more  in  many  of  the  towns  of  Holland,  especially  after 
'  the  experiment  which  I  made  here  in  May,  1797,  to  shew 
upon  a  larger  scale  the  advantages  that  may  be  derived 
from  a  judicious  application  of  water  to  extinguish  even 
tlie  most  furious  conflagrations  by  means  of  portable  en- 
gines, with  a  very  small  quantity  of  water.  Xhe  experi- 
ment was  the  following : 

I  constructed  a  shed  of  dry  wood,  forming  a  room, 
twenty-four  feet  long,  twenty  wide,  and  fourteen  high, 
having  two  doors  on  one  side,  and  two  windows  on  the 
other.  This  shed  was  provided  with  the  wood-work  of 
a  roof,  but  was  not  covered,  and  stood  about  six  inches 
from  the  ground,  that  there  might  be  a  thorough  current 
of  air  to  increase  the  fierceness  of  the  flames  when  tbe 
building  should  be  set  on  fire.  The  inside  of  it  wa3  com- 
pletely covered  with  pitch,  and  lined  with  straw,  which 
was  likewise  pitched.  To  this  straw  lining  I  fastened 
wood-shavings,  and  cotton  dipped  in  oil  of  turpentine,  to 
set  fire  to  the  whole  inside  of  the  shed  at  once.  Soon 
after  the  fire  was  applied,  the  flames  being  increased  by 
the  wind,  were  every  where  so  violent  that  all  tbe  specta- 
tors thought  they  cpuld  not  possibly  be  extinguished,  I 
however  succeeded  in  about  four  minutes,  by  the  method 
already  dQscribed,  with  five  buckets  of  water,  part  of 
which  was  wasted  through  the  fault  of  those  who  as- 
sisted me,  as  the  following  experiment  proved. 

I  invited  but  very  few  to  be  present  at  this  first  experi- 
ment on  the  8  th  of  May,  but  on  the  11th  1  repeated  it 
in  the  presence  of  a  very  numerous  company,  after  re-^ 
pairing  and  restoring  the  shed  to  its  original  state.  The 
^e  was  not  le«s  violent  than  in  the  preceding  experi- 

r  meat. 
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taent,  I  then  directed  the  water  myself  j  without  any 
assistance,  and  effectually  extinguished  the  fire  in  three 
minutes,  having  used  only  three  buckets  of  water,  each 
containing  about  four  gallons  and  a  half* 

Being  at  Gotha,  in  July,  1801,  the  Diike  and  Dutchess 
of  Gotha  pressed  me,  at  their  expence,  to  repeat  the  ex- 
periment, of  which  they  had  seen  the  details  in  the  Ger- 
man journals,  that  it  might  be  made  more  generally 
known  in  that  part  of  Germany,  where,  as  in  other  coun- 
tries, great  injury  is  sometimes  sustained  from  conflagra- 
tions, because  the  people  know  not  how  to  employ  judi- 
ciously the  small  quantity  of  water  they  have  at  hand. 
The  obliging  manner  in  which  their  highnesses  requested 
me  to  repeat  the  experiment,  and  my  wish  to  make  it  of 
more  general  utility  induced  me  to  undertake  it.  The 
celebrated  astronomer  Von  Zach  was  hkewise  present, 
and  drew  up  the  account  inserted  in  a  German  periodi- 
cal publication,  intituled,  **  Reichs  Anzeiger,"  of  6th 
August,  1798. 

M.  Lalande  arrived  at  Gotha  four  days  after  the  ex-* 
periment,  and  was  informed  of  its  result.  He  mentioned 
it,  as  be  lately  informed  me,  soon  after  his  return  to 
Paris,  to  the  National  Institute,  but  he  at  the  same  time 
told  me,  that  doubts  were  entertained  of  the  truth  of  his 
narrative.  To  remove  all  doubts  op  this  head,  I  shall 
annex  the  following  account  of  the  experiment,  drawn  up 
by  the  celebrated  astronomer  of  Gotha,  and  inserted  by 
^him  in  the  above-mentioned  periodical  publication* 

"  Doctor  Van  Marum  having  made  some  stay  at  Gotha 
in  the  course  of  a  literary  tour  in  Gemiany,  in  1798,,  the 
Duke  of  Gotha,  known  as  an  amateur  of  the  mathema- 
tical and  physical  sciences^  expresse4  a  wish  that  be 
would  exhibit,  on  a  large  scale,  an  experiment  of  his 
tnethod  of  extinguishing  fire,  the  effect  of  which  M.  Van 
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Marum  had  shewn  by  extingubbiog,  by  means  of  a  ladle- 
full  of  water,  a  pitched  barrel,  which  be  had  set  on  fire. 
A  shed  of  old,  and  perfectly  dry,  wood  was  in  conse- 
<]uence  erected,  under  the  direction  of  M.  Van  Marum, 
in  front  of  the  dutchess^s  garden.  Its  dimensions  were  in 
every  respect  equal  to  that  which  served  for  the  same  ex* 
periment  at  Harlem,  being  twenty-four  feet  long,  twentj*" 
tvide,  and  fourteen  in  Iieight.  There  were  two  doors  on 
tht  north-east  side,  and  two  large  apertures,  in  the  form 
of  windows^  on  the  north-west  side.  The  top  was  quite 
open,  to  give  the  flames  a  free  passage. 

**  The  inside  of  this  shed  was  covered  with  pitch,  and 
afterwards  with  straw  mats,  plentifully  besmeared  with 
melted  pitch.  .  'J'o  the  bottom  of  these  straw  mats  were 
fastened  cotton  wicks,  dipped  in  spirits  of  turpentine,  that 
the  place  might  take  iire  in  every  part  at  once.  In  con- 
sequence,  the  fire  being  considerably  increased  by  the 
wind,  was  at  first  so  powerful,  and  the  flames  enveloped 
in  thick  clouds  of  smoke,  rose  with  such  violence,  to  the 
height  o£  several  feet  alx)ve  the  opening  of  the  roof,  that 
the  nearest  spectators,  were  obliged  to  retire  precipi- 
tately, and  many  of  them  declared  tlj^t  it  would  be  im- 
possible to  extinguish  the  conflagration,  and  that  tlie  shed 
would  be  entirely  reduced  to  ashes.  When  the  straw 
mats  were  completely  consumed,  the  wood  of  the  shed 
was  soon  in  flauK^s  in  every  part.  The  circumstances 
under  which  this  experiment  was  made  were  highly  un- 
favourable ;  for  the  wind  drove  the  flame  exactly  out  at 
the  doors  on  the  nort}i-east  side,  at.  which  the  water  for 
extinguishing  it  was  to  be  introduced.  But  notwith- 
standing this,  M.  Y\\\\  Marum  placed  a  small  portable 
^ngine  before  the  door,  nearest  the  south-east  side,  with- 
out regard  to  ^  the  fears  and  opposition  of  his  assistants^^ 
and  ordered  it  to  be  worked  there,  stationing  hioiself  a« 
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«icar  as  the  heat  of  the  fire  would. permit  liim  ;  he  first  di- 
Tccted  tiie  water  to  the  south-east  side,  as  near  the  door 
as  possible,  and  as  soon  as  the  flame  was  extinguished  in. 
one  part  he  guided  the  water  to  another.     He  then  di- 
rected it  along  the  north-east  side,  so  that  in  a  few  mi- 
nutes tl)e  liames  were  completely  extinguished  on  those 
^wo  sides.     The  engine  was  then  placed  before  one  of 
the  apertures  made  in  the  form  of  windows,  on  the  north- 
-west  side.     He  ii?  a  very  short  time  extingmshed'  the 
south-east  side,  and  theii- coming  to  tae*  middle  of  the 
shed,  which  was  still  on  fire  in  several  places  in  the  cre- 
vices of  the  planks  and  the  holes  made  by  the  nails,  he 
completely  extinguished  the  fire,   which  from  time  to 
time  broke  out  again  in  small  fliimes,  and  this  terrible 
conflagration  was' entirely  got  under.     According  to  the 
calculation  of  several  of  the  spectators,  the  fire  was  ex- 
tinguished in  three  minutes,  at  most,  after  the  engine 
began  to  work.     It  is  true  the  flames  broke  out  again  in 
several  places,  but  they  were  of  so  little  consequence  that 
they  were  extinguished  by  means  of  wet  rags  fastened  to 
a  stick.     Before  the  engine  began  to  work,  the  reservoir 
was  filled  at  twoflifferent  times  with  two  buckets  of  wa- 
ter.    But  in  the  removal  of  the  engine  to  the  first  aper- 
ture or  window  of  the  shed,  and  afterwards  to  the  mid- 
dle of  it,  a  considerable  quantity  of  water,  that  may  be 
estimated  at  nearly  a   pailful! ,  was  spilt ;  so  that  it  may 
with  truth  be  asserted,  that  this  violent  conflagration  wiis 
extinguished  by  three  buckets  of  water,  exclusive  of  what 
was  afterwards  used  to  extinguish  those  parts  of  the  shed 
that  remained  red.     When  the  fire  was  out,  every  one 
could  see  that  it  was  not  onlv  the  matted  straw  which 
♦   had  been  burned,  but  that  the  wood,  of  which  the  build- 
ing was  constructed,  bad  been  so  completely  on  fire  that 
the  space  of  an  inch,  could  not  be  found  that  had  not 
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been  bqmed  to  a  greater  or  less  depth.    The  north-east 
fide  in  particalar,  againat  which  the  wind  had  driven  the 
flames  with  the  greatest  violence,  was  entirely  charred. 
The  experiment  made  at  Gotba  differs  materially  from 
that  at  Harlem  in  the  following  particular,  that  the  flam^ 
and  thick  ^mdke  that  issued  from  tlie  doors,  rendered  the 
approach  to  the  shed  with  the  engine  extremely  difficult 
at  the  former  place^  so  that  it  was  only  by  persuasion^ 
and  the  courageous  example  he  himself  set,  by  placing 
himself  always  in  front  with  the  ^ngine-pipe,  thai  M.  Van 
^f  arum  could  induce  his  assistants  to  approach  the  danger 
tliey  so  much  dreaded/* 

From  what  has  been  already  stated,  it  resuhs,  that  in 
the  application  of  this  method  of  extinguishing  fire,  the 
whole  art  consists  in  attending  to  what  follows  :  that  to 
stop  the  most  violent  flame  it  is  necessary  only  to  wet  the 
surface  of  the  burning  substance  where  the  flame  appears, 
and  for  this  purpose   only   a  small   quantity   of  water 
is  required,    if  it    be    applied   with    judgment  to    the 
burning    part.     .Thus  the  point  to   be  attended  to  in 
extinguishing  a  fire  is  to   direct  the  water  so  that  the 
whole  surface  of  the  burning  part  may  be  wetted  and  ex» 
'  tinguisbed,  and  that  in  such   a  manner  that  no  extin- 
guished spot  may  be  left  between  two  others  that  are  on 
fire  :  for  if  attention  be  not  paid  to  this  particular,  the 
heat  of  the  flame  burning  here  and  there,  rapidly  changes 
into  vapour  the  water  with  which  the  extinguished  wood 
has  been  wetted,   and  it  again  takes  fire.     Therefore, 
to  extinguish  fire  of  every  kind,  and  in  whatever  manner 
it  may  have  happened,  nothing  more  is  necessary  than  to 
apply  to  the  burning  part  a  sufficient  quantity  of  water 
to  wet  its  surface,^ 
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order  to  dkHngukh  immeiiatefya  Bar  of  Iron  fttrni  a 
Bur  ^SUtd»    i^  P.  To&£LLi  m  Nauci. 

From  the  Joxtknal  D£3  Mines. 

X  MADE  two  small  square  magnetic  bars^  four  inches 
long)  and  two,  or  two  and  a  half,  lines  on  each  side ;  and 
in  or  Jer  to  try  their  attractive  and  repulsive  force,  I  held 
them  to  a  magnetic  needie,  about  three  inches  in  length  ; 
I  judged,  by  the  distance  at  which  they  acted,  of  their 
greater  or  less  degree  of  magnetic  power. 
^       I  had  at  hand  some  bars  of  steel,  of  different  forms, 
sizes,  and  lengths,  which  had  i)ever  been  polished,  tem- 
pered, or  rubbed  with  the  loadstone.     I  held  one  of  these 
bars  to  the  magnetic  needle,  to  see  at  what  distance  it 
would  act,  but  I  found  it  inconsiderable  in  comparison  to 
the  magnetic  bars  which  I  had  made. 

At  this  moment  the  idea  occurred  to  me  to  repeat  the 
experiment  of  the  polarity  of  a  common  bar  of  iron,  to 
see  at  what  distance  that  would  act. 

This  experiment  consis,ted,  as  every  one  knows,  in 

holding  alternately  to  the  two  extremities  of  a  magnetie 

needle,  fixed  on  its  pivot,  the  ends  of  a  bar   of  iron, 

eighteen  or  twenty-four  inches  in  length,  more  or  less, 

which  is  held  in  a  vertical  position,  and  which,  by  this 

alone,  is  instantly  rendered  magnetic,  and  thus  acquin.\s 

polarity  (if  that  expression  may  be  used  to  signify  that  it 

acquires  two  poles)  ;  so  that  if  the  lower  extremity  of  the 

bar  of  iron  be  held  to  the  end  of  the  needle  inaikcd  N, 

which  turns  towards  the  north,  it  is  repelled,  which  shews 

that  this  lower  extremity  is  the  north  pole  of  tlie  har 

when  placed  vertically.     If  the  iron  bar  be  lowered,  still 

.keepiag  it  in  a  vertical  position,  and  if  without  derang- 
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iiig  the  needle,  which  must  be.  placed  on  die  edge  of  « 
table,  the  other  extremity  6r  upper  end  of  the  bar  of  iron 
be  held  towards  it,  attraction  then  takes  place^  and  this 
extremity  is  found  to  be  the  south  pole  of  the  bar. 

If  the  bar  be  reversed,  the  poles  instantly  change  by 
this  alteration  ;  which  may  be  ascertained  by  ^  presenting 
it  in  this  new  position  to  the  magnetic  needle. 

This  experiment,  which  is  well  known,  proves  that  by 
the  vertical  situation  a  bar  of  iron  becomes  an  artificial 
magnet. 

I  resolved  to  repeat  it  with  the  bars  of  unwrought  steel 
which  I  had  in  my  possesion,  but  I  obtained  results  so 
different  and  so  various  that  I  thought  it  would  be  inte- 
resting to  begin  these  experiments  again  in  some  order, 
for  the  purpose  of  comparing  them  with  each  other.  One 
of  their  results  is,  that  they  have  furnished  me  with  a 
very  simple  metliod  of  immediately  distinguishing  a  bar 
of  iron  from  a  bar  of  steel.  A  bar  of  iron  acquires 
polarity  by  its  vertical  position  alone,,  but  with  steel 
the  case  is  otherwise,  as  the  following  experiments 
evince. 

Care  must  be  taken  that  the  bar  of  steel  employed 
shew  no  sign  of  magnetism,  which  may  easily  be  disco- 
vered by  plunging  it  into  iron  filings,  or  by  alternately  ' 
presenting  each  extremity  of  the  bar  of  steel  to  the  two 
ends  of  the  magnetic  needle. 

It  frequently  happens  that  steel  acquires  the  magnetic 
property  by  a  simple  shock,  or  a  slight  friction  ;  but  the 
,  experiments  which  I  am  about  to  describe  will  serve  to 
shew  whether  the  bar  of  steel  that  is  intended  to  be  tried 
has  obtained  the  smallest  degree  of  magnetic  power 
or  not. 

I  took  a  square  bar  of  steel,  about  twelvie  or  fourteen 
indies  long,  by  two,  or  two  and  a  half  lines  in  thickness, 

"  which 
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^rhicb  gave  iio;iDdic9.tion  of  magnetism ;  I  held  it  verti^i 
cally,  and  presented  the  lower  end  to  the  north  pole  of 
the  needle ;  attraction  took  place,  which  proves  that  this 
lower  extremity  of  the  bar  of  steel  had  not  become  the 
north  pole  by  the  vertical  situation.  I  reversed  the  bar 
of  steel,  and  obtained  the  same  result,  that  is^  there  was 
an  attraction  ;  I  lowered  it  vertically,  for  the  purpose  of 
bringing  its  npper  extremity  near  the  north  pole  of  the 
needle,  fixed  on  its  pivot,  and  placed  on  the  edge  of  the 
table  ;  I  still  found  that  there  was  attraction.  I  then  pre- 
sented the  same  extremity  of  the  steel  bar,  still  holding 
it  vertically  to  the  south  pole  of  the  needle ;  it  was  again 
attracted ;  which  proves  that  this  bar  had  not  acquired 

any   polarity,  arjd  likewise  that  it  afforded  no  sign   of 
***** 
inagnetism ^nor  consequently   of  polarity ;  for  if  a  bar 

of  6t€^l  obtain,  in  any  manner  whatever  the  smallest  de- 

gre^  of  magnetic  power,   the  poles  immediately  shew 

themselvQs,  . 

To  prove  that  it  is  the  vertical  situation  alone  which 
instantly  gives  poles  to  a  bar  of  iron,  and  makes  it  a  kind 
of  artificial  magnet,  \  shall  mention  an  experiment  that 
I  bav^  made,. and  which  I  have  no  where  seen  described. 
The  idea,  of  making  it  arose  from  a  desire  to  discover 
whether  a  bar  of  steel,  which  had  afforded  signs  of  at- 
traction anil  repulsion,  when  held  vertically,  actually 
had  poles. 

After  having  pi'oved  the  polarity  of  a  bar  of  iron  held 
vertically,  and  which  I  had  reversed  several  times,  to 
change  its  poles,  I  wished  to  ascertain  whether  it  retained 
any  sign  of  magnetism  ;  for  this  purpose  I  held  my  bar 
of  iron  horizontally  in  the  same  manner,  and  at  the  same 
height,  as  my  magnetic  needle ;  I  kept  the  bar  nearly 
east  and  west,  that  is,  perpendicular  to  the  north  and 
louth  direction  of  the  needl^f";  1  advanced  it  by  d^rees 

"^  till 
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till  I  was  near  enough  to  act  upon  it,  and*  attraction  took 
place.  I  varied  the  elperiment  by  reversing  my  bar, 
and  presenting  it  alternately  to  the  two  extremities  of  the 
magnetic  needle;  it  still  produced  attraction,  w^ch  is 
an  evident  proof  that  tliis  bar  possessed  no  magn^ic  vir- 
tue,  and  that  its  tnagnetism  and  polarity  were  owing 
to  its  vertical  position  alone. 

Another  experiment,  which  follows,  confirms  this  as- 
sertion. I  presented  the  bar  of  iron,  holding  it  hori- 
zontally  to  the  north  extremity  of  the  magnetic  needle ; 
I  slowly  brought  it  nearer,  till  I  perceived  a  commence^ 
ment  of  attraction,  when,  without  deranging,  the  ex- 
tremity of  my  bar  of  iron,  next  to  the  needle,  I  raised 
up  the  other  end,  which  was  farthest  from  it,  so  as  to 
make  it  describe  the  arch  <^  a  circle,  whoi#  centre  was 
at  the  extremity  of  the  bar  next  to  the  needle.  I  then 
observed,  that  in  proportion  as  I  raised  the  extremity  oiT 
my  bar  of  iron,  atid  it  traversed  the  arch  of  90  d^rees^ 
to  pass  from  the  horizontal  to  the  vertical  line,  the  at* 
traction  which  existed  between  the  extremity  of  the  bar. 
and  the  north  pole  of  the  needle  was  converted  by  de* 
grees  into  repulsion  ;  and  it  was  sufficient  for  me  to  de- 
scribe an  arch  of  20  degrees  with  my  bar  before  I  began 
to  perceive  the  repulsion.  I  cannot  positively  say  wbe- 
the  maximum  of  repulsion  is  obtained  by  the  vertical 
situation  ;  it  appeared  to  me  to  increase  till  about  70  or 
80  degrees,  where  it  stopped.  These  are  delicate  ex- 
periments, and,  to  appreciate  their  effects,  it  requires 
instruments  appropriated  to  the  purpose,  and  skilful  per- 
sons to  manage  them. 

By  reversing  this  experiment,  that  is,  placing  the 
whole  apparatus  in  the  same  manner,  but  lowering  the 
extremity  of  the  bar  of  iron  farthest  from  the  magnetic 
needle,  instead  of  raising  it,  and  describing  with  it  the 

fourth 
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fourth  part  of  a  circle,  below,  quite  ^ntrary  effects  arfe 
produced^  that  is  the  attraction  is  more  9nd  inore  aug* 
men  ted. 

.   If  the  experiment  be  repeated  with  the  south  end  of 
the  needle,  you  obtain  the  same  results  reversed* 

The  following  are  the  experiments  I  have  made  with 
bars  of  steel,  which  afforded  some  signs  of  magnetisin* 

The  first  bar  of  steel  which  I  employed  for  the  purpose 
of  repeating  the  experiments,  which  prove  that  iron  in- 
stantly acquires  polarity  by  its  vertical  position  alone, 
and  to  ascertain  whether  the  s^me  were  the  Case  with 
steel;  convinced  tpe  that  \%  did  QQt  pojss^ss  the  same 
property, 

I  was  desirous  of  repeating  this  experiment  with  other 
bars  of  steel,  of  different  forms,  si^zes,  and  lengths.  I 
took  some  round  pieces  of  steel,  three,  four,  a^nd  qp  to 
Fix  lines  in  diameter,  and  from  fifteen  to  eighteen  inches 
long.  I  likewise  took  burs,  twelve  or  fifteen  inches  in 
length,  and  three  or  four  lines  on  each  side  ;  jn  a  word, 
^ny  that  I  Ivippened  to  h4ve  in  nfiy  luboratory,  form  and 
magnitude  being  objects  of  perfect  indifference, 

I  found  some  of  these  bars',  whiclif  upon  tlie  first  ex* 
periment,  that  is,  upon  being  held  vertically,  and  bring- 
ing the  lower  end  near  tire  north  pole  of  the  needle, 
shewed  an  evident  repulsion.  This  at  first  disconcerted 
me.  I  turned  the  bar  tlie  contrary  way,  and  attraction 
took  plape  5  which  convinced  me  that  the  bar  of  steel 
had  begqn  to  acquirer  a  magnetic  power,  which  had  givea 
it  poles,  I  oontinued  my  experiments,  presenting  (as  in 
those  made  with  the  bar  of  iron,  and  descril)ed  above) 
the  extremities  of  the  bar  of  steel, ^  held  in  a  horizontal 
positipn,  to  the  north  end  of  the  needle.  I  then,  by  al- 
.  ternately  changing  the  end,  obtained  attr^iPtion  or  repul- 
sion, according  as  the  same  or  the  opposite  poles  of  tljc 

Vol.  m. — Secqnp  Sbri^^.  P  P  P  ^^^ 
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bar  of  steel  and  the  ma^^tic  needle  were  approached  to 
each  other. 

Among'  the  bars  of  steel,  of  the  forms,  sizes,  and 
lengths  above  mentioned,  which  I  tried,  I  found  only^ 
three  which  gave  no  indication  of  the  commencement  of 
magnetism,  and  with  which  the  experiments  just  relat^ 
perfectly  succeeded.  With  regard  to  those  which  iodi* 
Gated  the  commeucement  of  magnetism,  and  consequently 
of  polarity,  from  the  experiments  in  which  they  were 
employed,  it  may  be  concluded  that  they  were  of  steel, 
since  they  had  acquired  and  preserved  a  sufficient  degree 
of  magnetism  to  discover  tbeir  poles ;  a  property  not 
possessed^  by  iron,  which  neither  preserves  its  polarity  nor 
magnetism  in  any  other  than  a  vertical  position,  and  in 
which  that  property  is  so  unsteady,  that  if  you  reverse  a. 
bar  of  iron  it  is  sufficient  to  change  the  poles,  and,  by 
placing  it  horizontally,  it  loses  all  its  polarity  and  mag^ 
netic  power/ 

From  the  experiments  just  described,  I  tbink  it  may 
be  concluded,  that  a  bar  of  iron  may  easily  be  distin- 
guished  from  one  of  steel  by  presenting  it  to  the  mag- 
netic needle. 

If  the  bar  which  is  tried  instantly  acquires  polarity  by 
being  placed  vertically,  which  is  seen  by  the  attraction^ 
and  repulsions  observed  in  the  course  of  the  experiment, 
and  if  it  lose  that  polarity  when  held  horizontarty.jj.  which 
is  easily  discovered,  because  in  this  latter  position  what- 
ever  end  is  presented,  and  whichever  pole  of  the  mag- 
netic needle  is  approached,  the  phenomenon  of  attrac^ 
tion  will  always  be  observed ;  if,  finally,  upon  turning 
it,  the  pole  be  changed,  and  that  as  often  as  the  bar  1$ 
reversed,  it  may  confidently  be  pronounced  a  bar  of 
iron.  ^ 

If. 
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If,  on  the  contrary,  the  bar  submitted  to  the  same  ex- 
periments  shews  no  sign  of  polarity,  and  attract  indif- 
ferently  the  two  extremities,  of  the  needle,  in  whatever 
manner  and  situation  it  be  presehted,  then  it  may  be 
concluded  that  the  bar  which  is  tried  is  of  steel. 

If  this  same  bar  shew  signs  of  polarity,  and  in  whatever 
situAtion  it  be  presented,  the  phenomena  of  the  attrac- 
tion of  the  opposite  poles  of  the  needle  and  the  bar,  and 
the  repulsion  of  the  same  poles,  invariabjy  and  uniformly 
take  place,  it  may  thence  likewise  lye  concluded  that  the 
bar  is  of  steel,  for  steel  alone  possesses  the  property  of 
acquiring;  and  preserving, .  for  a  very  long  period,  even 
when  not  tampered,  the  smallest  degrees  of  magnetism. 
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(Autkendc  CosAmumcaiions  for  this  Department  of  our  Worii  will  he 

thankfully  received.) 


I 


'New  Metallic  Alley  called  PaUaditdm. 


JL  N  a  paper  lately  read  before  the  Royal  Society,  by 
JMr.  Chenevix,  concerning  the  nature  of  a  metallic  sub- 
stance lately  sold  in  London,  as  a  new  metal,  under  the 
title  of  Palladium,  Mr.  Chenevix  describes  the  properties 
of  an  'alloy  of  platina  and  mercury,  which  was  described 
by  the  person  who  first  made  it  as  a  new  noble  metal, 
and  exposed  by  him  for  sale  at  IVtr.  Forster's,  iu  Gerrard  • 
street. 

Palladium,  or  the  new  allov,  resisted  all  the  attempts 
that  were  made  to  decompose  it,  and  Mr.  Chenevix  was 
led  to  the  discovery  of  its  nature  only  by  synthetical  -ex- 
perituents.     It  is  produced  by  different  methods,  but  all 

Ppp  2  of 
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ot  them  ai*e  in  some  measure  capricious.  On6  ctf  the 
<nost  simple  is  by  the  action  of  a  solution  of  green  sul- 
phate of  iron  upon  a  itiixture  df  a  solution  of  mercury 
and  a  solution  pf  platina.  In  the  process  that  succeeded 
best,  heat  was  applied. 

The  palladium  sold  by  Mr.  Forster,  which  is  perbapsr 
the  most  perfect  combination  of  mercury  and  platina,  is 
of  a  specific  gravity  about  11  ;  but  different  solid  alloys^ 
containing  mercury  and  platina,  of  different  speci6c 
gravities,  between  11  and  15,  were  obtained  by  Mr. 
Chenevix. 

The  palladium  and  the  alloys  that  Mr.  Chenevix  ob« 
tained  most  resembling  it  Avere  of  a  dull  grey  colour,  ap- 
proaching to  that  of  platina  ;  wlien  palladium  was  acted 
upon  by  tire,  its  tint  changed  like  that  of  steel.  At  an 
intense  white  heat  it  entered  into  fusion,  and  burned 
when  in  contact  with  oxygene.  It  combined  with  sul- 
phur  at  a  moderate  heat. 

It  was  acted  upon  by  all  the  mineral  acids ;  a  solution 
of  it  may  be  made  in  the  nitric  acid,  ivhich  is  of  a  bright 
red  colour. 

It  was  precipitated  from  its  solutions  in  an  oxydatcd 
state  by  the  alkalies  and  earths,  and  generally  of  an 
orange  tint. 

'1  he  solutions  of  the  alloy  gave  a  deep  orange  or  brown 
precipitate  to  muriate  of  ^in,  an  olive  coloured  one  to 
prusijiate  of  potash,  and  to  sulphurated  hydrogene  gas  a  ' 
dirk'brown  one. 

'  In  no  wjty  could  the  mercury  and  platina,  after  they 
bad  once  entered  into  union,  be  separated  from  each 
Other  ;  but,  from  his  most  accurate  experiments  of  com- 
,position,  Mr.  Chenevix  concludes,  that  the  two  metals 
are  to  each  Other  nearly  as  dlie  to  twx>v 

After 
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After  havikig  completed  the  account  of  his  researches 
upon  palladium,  Mr.  Chenevix  gives  the  history  of  some 
expei"iments  on  the  affinity  between  the  metals,  which  he 
thinks  prove,  , 

1.  That  gold  has  an  attraction  for  mercury,  for  antU 
mony,  and  for  arsenic. 

2.  That  platina  has  an  affinity  for  silver,  for  merdury, 
and  foi'  atitimorty. 

3.  That  silver  has  an  affinity  for  mercury.     And, 

4.  That  mercury  has  an  affinity  for  copper,  for  lead, 
and  for  arsenic. 

In  the  course  of  some  ol>servations  that  he  made  upon 
tlie  salts  of  platina,  he  mentions  that  the  muriate  of  tin  is 
the  most  delicate  test  for  this  metallic  body.  It  acts  in 
the  smallest  quantity  upon  its  muriatic  solution,  and  ren* 
ders  it  of  m  bright  red  colour. 

Mr.  Chenevix  anticipates  the  objections  that  mi»ht  be 
brought  forward  against  his  opinions,  in  consequence  of 
the  small  specific  gravity  of  palladium,  which  is  much 
less  than  that  of  either  of  the  metals  supposed  to  com|>Ose 
it,  and  on  this  subject  he  mentions  ,some  instances  in 
which  very  great  changes  of  specific  gravity  arise  frniq 
combination  ;  and  remarks,  that  we  have  no  right  to  dis- 
believe a  fact  because  no  parallel  instance  can  be  ad- 
duced,  as  such  a  conduct  would  be  raising  an  insur«» 
mountable  barrfer  against  the  progress  of  science;;  it 
^wonld  be  setting  up  our  own  feelings  in  the  place  of 

nature. 

Gunpowder, 

In  another  paper,  read  at  the;  Royal  Societv,   from 
Mr.  Roebuck,  of  Madras,  communicated  by  Mr.  Watt 
Mr.  Roebuck  states,  that  nitre  loses  something  by  being 
washed,  which  renders  it  less  proper  for  forming  ^run^ 
pOwder« 
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He  likewise  states,  that  gunpowder  much  stronger 
than  that  usually  made  may  be  formed  by  adding  nitric 
acid  to. the  nitre  employed.  The  proportion  is  one  ounce 
of  strong  nitric  acid  to  ten  pounds  oi  nitre.  A  solution 
IS  made,  and  the  nitre  is  recrystallized.  In  Madras  two 
kinds  of  charcoal  are  made  use  of  for  gunpowder,  the 
one  from  the  dolichos  saja,  the  other  from  the  euphorbia 
tirucalli. 

>^ ;  The  proportions  are, 

Nitre 45 

Charcoal  of  the  first  kind  .«..•••     8 
Sulphur     .••«.••.....•     7 

Or, 

Nitre 45 

Charcoal  of  the  second  kind  .     ,     .     .     .  10 
Sulphur 5 

The  two  kinds  of  gunpowder  are,  according  to  Mr. 
Roebuck,  of  the  same  strength,  and  superior  to  the 
powder  in  use  in  the  king's  navy. 

Ship's  Log. 

^  M.  Seguin  has  invented  a  new  log,  by  i^eans  of  which 
he  hopes^to  obtaiq  the  distance  a  ship  goes  with,  greater 
accuracy  than  by  the  common  log.  The  latter,  it  is  well 
known,  consists  of  a  triangular  frame,  to  which  is  fas- 
tened a  line  with^knots,  a  certain  number  of  fathoms  dis^ 
• 

tant  frpm  each  other.  The  pilot  throws  this  frame  into 
the  sea,  lets  the  hne  run  out  for  half  a  minute,  and  then 
counts  the  knots. ,  If  three  knots  run  out  in  that  time,  the 
vessel  proceeds  at  therate  of  a  league  an  hour,  and  so  in 

^  proportion. 
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proportion.  The  new  log  is  furnished  with  a  wheel, 
which  is  set  in  motion  bv  the  water.  An  index,  which 
goes  through  the  divisions,  points  out  the  distance  whichT 
the  ship  has  gone  *. 

The  public  is  already  indebted  to  M.  Seguin  for  ano- 
ther instrument,  invented  ii^  1790,  and  approved  by  the 
commissioners  of  longitude,  of  Amsterdam.  The  latter 
is  a  compass  with  fofir  legs,  which  serves  to  reduce,  to 
the  true  distance,  the  apparent  distance  of  the  centre 
of  the  moon  frohi  the  centre  of  the  sun  or  a  star,  a^d 
co'isequently  to  simplify  the  calculations  for  obtaining 
the  longitude. 

New  Method  of  Tiling  BuHdingi.  ' 

M*  Cathala,  a  French  architect,  has  indented  a  new 
method  of  employing  ^tiles  for  the  rodfs  of  houses ;  by 
nehich  one  half  of  the  quantity  usually  required  for  that 
purpose  is  sufEcient.  The  tiles  are  to  he  made  of  ^ 
square  instead  of  an  oblong  form.  The  hook  by  which 
they  are  fastened  is  atone  of  the  angles,  so  that  when 
fastened  to  the  laths,  they  hang  down  diagonally,  aiul 
every  tile  is  covered  one-fifth  part,  on  two  sides^  by  the 
superior  row  t* 

*  Several  patents  have  been  published  in  this  work  for  improve^ 
ments  in  ships*  logs^  and  seemingly  upon  the  same  principle  as  that  de» 
•cribed  by  M.  Seguin. 

t  A  gentleman  in  this  country  (Mr.  ChifFney)  some  little  time  sinoe 
obtained  a  patent  for  laying  slates  in  a  similar  manner.* 


List 
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(Continued  from  P»ge  400,) 

V.  HUSTER  Gould,  of  Red  Lion-street,  Clerkenwell, 
IVIiddiesex,  Gentleman ;  for  an  hydrometer  on  a  new 
principle,  for  t!ie  purpose  of  ascertaining  the  streng^th  of 
spirits,  and  determining  the  specific  gravity  Qf  flyids. 
Pated  September  3,  1803, 

John  Isaao  Hawkins,  late  of  Bcu'dentont  in  thq 
United  States  of  America,  now  residing  in  King-street, 
CJerkenwell  *,  Middlesex,  Merchant ;  for  machinery  and 
ITietlK)ds  for  writing,  painting,  drawing,  ruling  lines,  and 
other  things ;  and  for  applying  part  of  the  afoi'esaid  ma^ 
chinery  to  other  purposes.     Dated  September  24,  1803* 

Robert  Ransome,  of  Ipswich,  Siifiblk,  Iron-founder, 
being  otie  of  the  people  called  Quakers  ;  for  a  metho<l  of 
making  and  tempering  cast-iron  ploiigh-sbaresji  and  other 
lirticles  of  cast-iron  for  agnpultural  uses, 
Pated  September  24,  1803« 

*  We  are  requested  to  state  that  Mr.  Hawkins  has  since  reniorecl  Ul 
ICp.  2I4  Pall  Mall,  where  he  exhii^ita  the  above  inventions. 
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